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LAUNCH OF THE CRUISER CINCINNATI. 

Another valuable addition to our growing new navy 
was made in the successful launch, on November 10, 
at the Brooklyn Navy Yard, of the 3,000 ton protected 
cruiser Cincinnati. The new vessel is one of the fleet 
of smaller steamers, swift and unarmored, and having 
highly eflBcient batteries, which the government is 
building instead of the much larger, heavily armored, 
and far more expensive battle ships, in which foreign 
countries have invested so much money. The Cincin- 
nati is being built at the Brooklyn Navy Yard be- 
cause all the bids for her construction by private 
establishments exceeded the appropriation for her 
cost, which was $1,000,000 ; and a sister ship, the 
Raleigh, launched some time since, is being built at 
the Norfolk Navy Yard. 

The Cincinnati is of 3,183 tons displacement, having 
a length of 300 feet, a beam of 42 feet, and a depth of 
23 feet 9 inches. She is a steel built ship throughout, 
fitted with 100 compartments. Her complement will 
consist of 24 officers and 266 men in the crew. She is 
provided with an armored protected deck and with 
engines calculated to develop 10,000 indicated horse 
power. Her speed is estimated at nineteen knots per 
hour. She has a coal-carrying capacity in the bunker 
of 556 tons. 

The main battery consists of one 6 inch and ten 5 
inch rapid-fire breech-loading rifles on center pivot 
mounts, protected by thick steel shields. Two 5 inch 
guns are placed on the poop, two under the poop in 
sponsons, two under the forecastle in sponsons, and 
the other four, two on a side, in sponsons. The sec- 
ondary battery consists of eight 6 pounders, four 1 
pounders, and two Gatling guns. There are four tor- 
feet above the 



separated. One of the latest acquisitions is a section 
of a gigantic redwood tree, twenty-two feet in diameter, 
forming a part of the Jesup collection of woods. 

New York may well be proud of thiy institution, and 
it is to be hoped that as much money will be appro- 
priated from the public funds as is consistent with the 
other needs of this great city. It is to the credit of the 
municipal authorities that nearly two millions of dol- 
lars of the public money has been expended on build- 
ings and maintenance since the collection was moved 
from the old armory building. 
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water, worked from the berth deck, fixed tubes for 
ward and aft, and the other two, which are training 
tubes, are placed at the sides on the forward berth 
deck. The tubes are of the Whitehead and the Howell 
pattern, using gunpowder impulse. The rig is that of 
a two-masted schooner, spreading 7,210 square feet of 
sail. The foremast has a barbette gallery for ma- 
chine guns just below the top. The vessel is lighted 
by electricity and is thoroughly ventilated. 

Aboard the Cincinnati little remains to be done on 
the cruiser to complete it. Her construction is so far 
along as to show the upper decks laid down and calked. 
Below decks most of the woodwork is in place, though 
all the fine paneling and furniture with which the 
ship will be supplied still remain in the joiner shops of 
the Brooklyn Navy Yard. The joiner work is made up 
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PROGRESS OF AMERICAN STEAMSHIP BUILDING. 

The fast steamships City of New York and City of 
Paris are soon to change their port of calling from Liv- 
erpool to Southampton, England. This, it Is saiti, will 
reduce the time of passage to and from New York 
by some three hours, avoid serious delays, and im- 
prove the facilities for passengers in reaching London 
and the Continent. The change takes place in March 
next, when the two steamers will sail under the Amer- 
ican flag. 

The International Navigation Company, of New 
Jersey, owners of the above vessels, has entered into a 
contract with the Postmaster-General for the trans- 
portation of the mails, under the terms of which addi- 
tional new steamers are to be built in this country^ 
oq-ial or superior to the two above mentioned; also new 
steamers to be run between New York, France, and 
Belgium. The cost of these vessels will be about nine 
millions of dollars. They are to be so constructed as 
to be capable of use as vessels of war in case of neces- 
sity. The new ships are to be finished in 1895. 
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The shafts are now in place, though without the pro- 
pellers being in position. The propellers and hubs 
will be placed upon the shafts when the cruiser is ad- 
mitted to one of the dry docks. 

* < ■ I ^ 

THE AMERICAN MUSEUM OF NATURAL HISTORY, 
The new building of the American Museum of 
Natural History was transferred from the city to the 
trustees on Nov. 2, with appropriate exercises ; the 
speakers being the Hon. Paul Dana, Hon. Seth Low, 
Bishop Potter and Mr. Jesup, President of the Board 
of Trustees. The new building adjoins the old one, 
both together forming only a small portion of the con- 
templated design. The new part is built in the 
Romanesque style. It is three stories in height, with a 
basement, and is approached by an imposing flight of 
steps, under which there is & porte-cochere. The build- 
ing is entirely fireproof, the floors, walls and ceilings 
being iron, stone, brick or tile. The buildings are 
lighted throughout with the incandescent electric 
light. The warming and ventil.ation is carried out ac- 
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feature is the free use of wrought iron in the con- 
struction of the building. The two elevators in the 
new building have cars which are treated in a very 
effective manner in wrought iron. The library in the 
upper floor contains about 25,000 volumes and is 
separated from the reading room by a highly artistic 
wrought iron screen, and even the shelves themselves 
are of iron. The loftiness of the ceilings and the 
breadth of the corridors recalls the Museum of Natural 
History at South Kensington. The arrangement of 
the museum has been much changed and improved. 
The lighting was severely tested on the opening day, 
which was very dark and foggy, but the window 
space proved ample even under these trying condi- 
tions. 

In the basement of the new building is a large 
lecture hall, in which are two screens and two sets of 
lanterns, so that if desired two subjects or two parts 
of the same subject may be kept in view at once. The 
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PROFESSOR CHARLES A. SEELEY. 
Professor Charles A. Seeley died at Mount Vernon, 
N. Y., November 4, 1892. He was born at Ballston, 
N. Y., on November 28, 1825, and was graduated with 
honors from Union College, in 1847. He received the 
degree of Ph.D. in 1878. He was appointed professor 
of chemistry and toxicology in the New York Medical 
College in 1859 and resigned in 1802. When the New 
York College of Dentistry was incorporated in 1807 he 
filled the chair of chemistrj'. He was for several years 
a member of the editorial staff of the Scientific 
American, and after his resignation continued long 
to write for the paper as a contributor. He was 
among the first to foresee the advent of electric light- 
ing. In 1861 he formed the American Electric Light 
Company, and he interested Horace Greeley in it, who 
served as one of the trustees. In the early days of dy- 
namo designing Dr. Seeley devoted considerable atten- 
tion to obviating loss of energy in the iron core of the 
armature. His theory was that it proceeded from two 
causes: 1, the so-called Foucault currents ; 3. a phe- 
nomenon then unrecognized, but since named by Pro- 
fessor Ewing hysteresis ; and Dr. Seeley's theories, not 
then generally received, are now adopted by all edu- 
cated electricians. Dr. Seeley's ideas of the best 
method of obviating these losses resulted in an elec- 
tric lighting machine with a coreless armature of a 
disk form. Under the name of the Arago disk dynamo 
this generator was exhibited at the Paris Exposition, 
where it received cp.reful study and high praise from 
M. Th. Du Moncel, and was awarded the bronze 
medal, White House Mills, Hoosac, New York, being 
the exhibitors. In 1883, at the Crystal Palace, London, 
the same exhibitors were afforded better opportunities 
for showing its advantages in competitive trial with 
other generators, the lamps used being the Swan in- 
candescent and the Lane-Fox lamps, and it was award- 
ed the gold medal. In London Sir William Thomson 
might have been seen almost daily studying this 
dynamo, and afterward adopted its principal fea- 
tures in a generator of his own. His knowledge of 
the sciences was very extensive. He was a mem- 
ber of the Lyceum of Natural History and one of 
the first to advocate that the society adopt the more 
distinctive name Academy of Sciences. He was a 
member of the Association for the Advancement of 
Science and Art, and a life member of the American 
Institute. Dr. Seeley discovered a process for making 
carbolic soap, a process for preserving wood, a process 
for making grape sugar, and a process for making hop 
extract, and invented the machinery used in the pro- 
cess. He was employed as chemical expert in patent 
litigations from 1865 to 1886. He possessed the rare 
faculty of explaining in a very clear, concise and inter- 
esting manner the material facts of a case. In some 
cases the judges adopted his language in their deci- 
sions. He was a most excellent counselor, able and 
efficient in whatever he undertook. He was extremely 
kind hearted, faithful and devoted as a friend, and un- 
assuming in character. 

In 1872 District Attorney Benjamin Reynolds, of 
Sullivan County, engaged him to make the analysis in 
the case of Mrs. Charlotte Lifts. His analysis proved 
the presence of arsenic in sufficient quantities to cause 
death, and his exhibits and explanations produced a 
profound sensation in the court room. Dr. Seeley 
married, in 1863, Miss Caroline A. Boltwood, of Am- 
herst, Mass. Two sons and a daughter survive him. 
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A NATURALIST IN LA PLATA, 
Few books of interest to the naturalist have attracted 
so much favorable comment in the last year as the 
work by Mr. Hudson, on his life and experiences on 
the La Plata, in the Argentine Republic. Here, in the 
flat grass-covered pampas bordering this river and 
stretching in an illimitable sea of feathery spikes as 
far as the eye can follow its fluctuating surface, Mr. 
Hudson has, with a painstaking love, watched the 
wild denizens of this great plain, taking affectionate 
note of the biggest and the least. His own words are 
so beautiful and graphic, in which he describes the 
glorious pampas grass, that the reader feels trans- 
ported to the singular and lovely scene, where it fills 
everything with its presence. He says: "The plant 
is social, and in some places, where scarcely any other 
kind exists, it covers large areas with a sea of fleecy 
white plumes. In late summer and in autumn the tints 
are seen varying from the most delicate rose, tender 
and illusive as the blush on the white under-plumage 
of some gulls, to purple and violaceous. At no time 
does it look so perfect as in the evening, before and 
after sunset, when the softened light imparts a misti- 
ness to the crowding plumes, and the traveler cannot 
help fancying that the tints, which then seem richest, 
are caught from the level rays of the sun, or reflected 
from the colored vapors of the afterglow." 

The life of these weird expanses has been studied by 
Mr. Hudson with diligence, and he has given to his 
observations a peculiar original value, for he has 
traced the reflections which they suggest in reference 
to the wider questions of animal economy and origin. 

Mr. Hudson says the mammalian life of the pampas 
is restricted, being composed for the most part of the 
common rodent, the vizcacha, the Patagonian hare, 
the coypir, "a brown animal with bright red incisors, 
a rat in shape, and as large as an otter," a small, mouse- 
colored creature, "with a low, gurgling language, like 
running, babbling waters;" and an interesting animal 
called the tuco-tuco, from its singular cry, " for all day 
long and all night sounds' its voice, resonant and, loud, 
like a succession of blows from a hammer, as if a com- 
pany of gnomes were toiling far down under foot, 
beating on their anvils, first with 'strong, measured 
strokes, then with lighter and faster, and with a swing 
and rhythm as if the little men were beating in time to 
some rude chant unheard above the surface." Besides 
these are found the great carnivores, the jaguar and 
puma, two large cats, the grass and wood cat, two 
canines, the " pestiferous skunk," the ruminant deer 
(Cervus caTnpestris), the male of which emits a " rank, 
musty odor, so powerful that when the wind blows 
from it the effluvium comes in nauseating gusts to the 
nostrils from a distance exceeding two miles," arma- 
dilloes and opossums. There is a numerous bird life, 
and the omnipresent and diversified insect fauna, with 
its oddities of habit, and a restricted batrachian and 
reptilian population. 

Our author dwells with much fondness on the rhea, 
the ostrich-like tenant of these boundless prairies, 
which has a long ancestry of extinct forms and is 
itself a relic of a past when its progenitors approached 
near in time to the glyptodon and megatherium. He 
says : "Its commanding stature gives it a wide horizon; 
and its dim, pale, bluish-gray color assimilates to that 
of the haze, and renders it invisible at even a moder- 
ate distance. Its large form fades out of sight myste- 
riously, and the hunter strains his eyes in vain to dis- 
tinguish it on the blue expanse. Its figure and 
carriage have a quaint, majestic grace, somewhat 
unavian in character and peculiar to itself. There are 
few more strangely fascinating sights in nature than 
that of the old black-necked cock bird, standing with 
raised, agitated wings among the tall-plumed grasses, 
and calling together his scattered hens with hollow 
boomings and long, mysterious suspirations, as if a 
wind blowing high up in the void sky had found a 
voice." 

A very curious series of anecdotes are given to prove 
the inexplicable friendliness exhibited for man by the 
puma, the agile and remorseless panther who destroys 
the deer, the horse and huanaco, ravages the sheep 
folds and faces with success the powerful but sluggish 
jaguar. This dangerous beast seems touched in the 
presence of man with a strange humility, and this 
"mysterious, gentle instinct "has secured for it the 
pleasant appellation of " amigo del cristiano," or friend 
of the Christian. It has been known to leap and gam- 
bol about a defenseless traveler, purring, and winding 
with terrifying playfulness about his legs, and in cap- 
tivity, if domesticated when young, it assumes the 
nature of a monstrous cat. Perhaps the most striking 
anecdote given by Mr. Hudson in proof of his singu- 
lar assertions is the following : "A gaucho, while look- 
ing with a companion for cattle, found a puma. It 
sat up with its back against a stone, and did not 
move even when his companion threw the noose of his 
lasso over its neck. My informant then dismounted, 
and, drawing his knife, advanced to kill it ; still the 
puma made no attempt to free itself from the lasso, 
but it seemed to know, he said, what was coming, for 
it began to tremble, the tears ran from its eyes, and it 
whined in the most pitiful manner. He killed it as it 



sat there unresisting before him, but after accomplish- 
ing the deed felt that he had committed a murder." 
It seems that in California, in the earliest days of its 
occupancy by men, the pumas increased prodigiously, 
because they were superstitiously regarded by the 
natives as friendly animals, and unmolested in conse- 
quence. 

In a chapter on "Curious Animal Weapons "our 
author describes a curious and new frog, provided 
with bulging and vigorous muscles on its fore legs 
with which it grasps an intruder or enemy, and, 
squeezing it tightly, suddenly relaxes its embrace, 
taking advantage of the surprise or prostration caused 
by its violent hug to effect its escape. He describes 
also the " venomous toad," producing a very disagree- 
able picture. He says its "skin is of a rich brilliant 
green, with chocolate colored patches, oval in form, 
and symmetrically disposed. The lips are bright yel- 
low, the cavernous mouth pale flesh color, the throat 
and under surface dull white. The body is lumpy, 
and about the size of a large man's fist. The eyes, 
placed on the summit of a disproportionately large 
head, are embedded in horn-like protuberances, cap- 
able of being elevated or depressed at pleasure. When 
the creature is undisturbed, the eyes, which are of a 
pale gold color, look out as from a couple of watch 
towers, but when touched on the head or menaced, the 
prominences sink down to a level with the head, closing 
the eyes"completely, and giving the creature the appear- 
ance of being eyeless." These disgusting objects bite 
savagely and hang on to their victim with the tenacity 
of a bull dog, poisoning the blood with glandular secre- 
tions. When teased it swells up most loathsomely 
and follows its tormenter about with clumsy jumps, its 
big mouth wide open, and uttering an incessant^croak. 

Mr. Hudson devotes a chapter to the "mephitic 
skunk," and empties upon its devoted head all his 
contempt and horror. It does not assume or wear 
those attractive features which Prof. Merriam, with 
singular eccentricity, assigns to it. He execrates its 
awful odor, and proves what an extraordinary weapon 
of defense this odor is to it, and how powerless are its 
worst enemies in the face of its suffocating discharge. 
He gives an illustrative anecdote. He took with him 
one day a dog of his brother's, a greedy, large brute of 
force and courage, and found a skunk, and he writes, 
" For upward of half an hour I sat on my horse vainly 
cheering on my cowardly follower, and urging him to 
battle. The very sight of the enemy gave him a fit 
of shivers ; and when the irascible little enemy began 
to advance against us, going through the performance 
by means of which he generally puts his foes to flight 
without resorting to malodorous measures — stamping 
his little feet in rage, jumping up, spluttering and 
hissing and flourishing his brush, like a warlike ban- 
ner, above his head — then hardly could I restrain my 
dog from turning tail and flying home in abject terror. 
My cruel persistence was rewarded at last. Continued 
shouts, cheers, and hand clappings began to stir the 
brute to a kind of frenzy. Tom by conflicting emo- 
tions, he began to revolve about the skunk at a lum- 
bering gallop, barking, howling, and bristling up his 
hair ; and at last, shutting his eyes, and with a yell 
of desperation, he charged. I fully expected to see the 
enemy torn to pieces in a few seconds, but when the 
dog was still four or flve feet from him the fatal dis- 
charge came, and he dropped down as if shot dead." 

Mr. Hudson enters into some suggestive speculations 
as to the blood-sucking habits of mosquitoes, bringing 
out forcibly the inexplicable anomaly of a parasitical 
insect subsisting, for the most of its time, and in the 
great majority of its representatives, upon water or veg- 
etable juices, and yet possessing the most remarkably 
perfected apparatus for perforating and extracting the 
blood of flesh. He says "there is not in all organic 
nature, to my mind, any instance of wasted energy 
comparable in magnitude with the mosquito's thirst 
for blood, and the instincts and elaborate blood- 
pumping apparatus with which it is related." It seems 
irresistibly forced upon our acceptance that, from an 
evolutionary point of view, we must regard the mos- 
quito as an insect that has changed its habit, and yet 
retains an appetite correlated with a highly organized 
implement for feeding it, which are an inheritance from 
a long-distant past, when it preyed upon mammalian 
tissues solely. Mr. Hudson very strikingly remarks : 
" In any case, how unsatisfactory is the mosquitoes' 
existence, and what a curious position they occupy in 
nature 1 Let us suppose that, owing to some great 
change in the conditions of the earth, rapacious birds 
were no longer able to capture prey, and that, by a 
corresponding change in their organizations, they were 
able to subsist on the air they breathed, with perhaps 
an occasional green leaf and a sip of water, and yet re- 
tained the old craving for solid food, and the old pre- 
datory instincts and powers undiminished ; they would 
be in the position of mosquitoes in the imago state. 
And if then flfty or a hundred individuals were to suc- 
ceed every year in capturing something and making 
one hearty meal, these few fortunate diners would bear 
about the same proportion to all the raptors on the 
globe as the mosquitoes that succeed in sucking blood 
to their unsuccessful fellows." 



The spiders of the La Plata afford interesting sub- 
jects of observation to our naturalist, and he advocates 
a theory of migration to explain the floating hosts of 
these gossamer bodies in the autumn, when " the whole 
sky may be flUed with visible masses of floating web." 
Among the spiders he describes a singular species of 
Lycosa, which is swift and most irritable, starting up 
from its lair at the slightest approach and flinging 
itself on its intruder. He says that on one occasion, 
while riding at an easy trot over the grass, he observed 
this spider pursuing him with rapid leaps and keeping 
up with the horse. He struck at the resolute little 
footpad with his whip, when it leaped upon the lash, 
ran up the handle and compelled the surprised trav- 
eler to throw whip and spider away from him. 

He describes the felicitous instinct of a small para- 
sitical fly, a species of Ornithomyia, which lives upon 
the body of a small dendrocolaptine bird which, from 
its habit of gathering together an enormous nest of 
sticks, is popularly known among the gauchos as the 
flrewood gatherer. This little torment is eagerly 
hunted for by the bird, but it possesses extraordinary 
facility of swimming through the plumage of its hosts 
and almost invariably escapes capture. But when 
the birds leave the nest this wary parasite does not 
always accompany them, but remains behind in the 
numerous lurking spots among the litter of the nest, 
and then with the abandon of the domestic fly springs 
upward and " wheels about in the air above the nests, 
hovering and gamboling together, just like house- 
flies in a room in summer; but always, on the ap- 
pearance of the birds, returning from their feeding 
grounds, they instantly drop down and disappear into 
the nest." A curious and subtile instinct which makes 
them fear their host upon whose tissues they are sup- 
ported ! Mr. Hudson adduces a curious illustration to 
emphasize this singular association. "A man with a 
blood-sucking flat-bodied flying squirrel concealing 
itself among his clothing and gliding and dodging all 
over his body with so much artifice and rapidity as to 
defeat all efforts made to capture it or knock it off 
would be a case parallel to that of the bird fly on the 
small bird." 

Two more subjects should be mentioned before leav- 
ing this fascinating volume. One is that of dancing 
birds and the other the strange and weird habit of the 
huanaco of retiring to a place of seclusion, visited by 
thousands of his ancestors and companions for the 
same purpose, wherein to die. " The terrestrial dances, 
often very elaborate, of heavy birds, like those of the 
gallinaceous kind, are represented in the more volatile 
species by performances in the air, and these are very 
much more beautiful ; while a very large number of 
birds — hawks, vultures, swifts, swallows, nightjars, 
storks, ibises, spoonbills, and gulls — circle about in the 
air, 'singly or in flocks. Sometimes, in serene weather, 
they rise to a vast altitude, and float about in one spot 
for an hour or longer at a stretch, showing a faint bird 
cloud in the blue, that does not change its form, nor 
grow lighter and denser like a flock of starlings ; but 
in the seeming confusion there is perfect order, and 
amidst many hundreds, each swift or slow gliding 
flgure keeps its proper distance with such exactitude 
that no two ever touch, even with the extremity of the 
long wings, flapping or motionless; such a multitude, 
and such miraculous precision in the endless curving 
motions of all the members of it, that the spectator can 
lie for an hour on his back without weariness watch- 
ing this mystic cloud dance in the empyrean." He de- 
scribes the curious saltations of the ypecaha rails, 
with their vociferous concerts of wild screams ; the 
wing displays of the iacanas and the minuet and atti- 
tudinizing efforts of the spur-winged lapwings. 

The huanaco, which is a small camel which is 
widely distributed in South America, has a peculiar 
instinct of repairing to some lonely, deserted spot when 
seized with the pangs of death, and, removed from all 
its healthy companions, succumbing to its last sickness 
in a sort of dismal yet poetic isolation. Darwin and 
Fitzroy have noted this strange custom, and Mr. 
Hudson dwells at some length upon its unique sug- 
gestions. " It looks, in fact," he says, " less like an 
instinct of one of the inferior creatures than the super- 
stitious observance of human beings, who have know- 
ledge of death, and believe in a continued existence 
after dissolution." 

Mr. Hudson is inclined to explain this almost myste- 
rious practice with the huanaco by the assumption of 
an immense antiquity for the species, and that the in- 
herited habit of a far distant period, when its repre- 
sentatives resorted to some secluded place protected 
from the assaults of their enemies, has been impressed 
upon the stock, so that by an automatic movement, 
when sickened with disease or old age, it turns to the 
hidden refuge which generations of its kind have 
sought in the same blind manner. 

The numerous observations of the " Naturalist in La 
Plata " have been barely suggested in this notice. The 
book will reward all its readers with entertainment 
and instruction. L. P. G. 



In Germany's public schools stuttering boys are 
over twice as numerous as stuttering girls. 
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AN IMPROVED BAILBOAD CAB. 

A oar designed to be readily changed from a box 
car to an open or platform car, or vice versa, and 
which may be readily opened at any part to facilitate 
loading or unloading, is shown in the accompanying 
illustration, and has been patented by Mr. De Witt B. 
Williams, of La Mesa, Cal. On the four corners of the 
platform are posts connected at their upper ends by a 
rectangular band, preferably of metal, on -which is 
supported the roof, the latter being formed with a 
Hange to engage the inner side of the band. On the 
top of the roof are eyes or hooks to be engaged by the 
chains of a derrick or other hoisting apparatus, to 
remove the roof or place it in position on the band. 
The ends of the car are preferably of solid boarding, 
but the sides consist of a series of overlap- 
ping doors, the upper end of each of which 
has an L-shaped flange engaging a slot in 
the band, permitting the door to hang ver- 
tically or allowing it to be moved inward in 
a horizontal position near the top of the car. 
The door is swung outwardly, as shown, to 
permit of its being moved into horizontal 
position, where it is supported upon remov- 
able longitudinal rods held in sockets in 
the ends of the car. The lower end of each 
door has an outwardly turned flange, and is 
engaged by a longitudinal locking bar con- 
nected at one end by a link with the comer 
post, while its other end is secured to a 
middle post by a padlock. 

Charlotte de Russe. 

This delicacy is made in two ways : 1. Put 
rich sponge cake on the bottom and sides 
of a glass bowl and fill in with cream. Take 
a decorating bag, fill with the cream and 
ornament. May be finished by arranging 
a few French cherries on the top. 3. Line the 
pasteboard cups, that are made for the purpose, with 
lady fingers. Put the cream into a lady finger bag, fill 
the cups up, bringing the cream to a point, place a 
piece of French cherry on top. This adds to appear- 
ance. Recipe for cream: 1 quart rich .cream, two 
days old, 1 pound powdered sugar, 1 teaspoonful 
vanilla. Whip the cream in a pan or kettle with a 
wire wisp until it is quite thick, then add sugar and 
flavor. Some use gelatine, but this is not necessary 
when the cream is good. — The Helper. 



offering on our Western lakes are only able to do the 
work at the present low rates on account of such com- 
petition and the very close economies thus necessi- 
tated. 



Alloys Made by Conipresslou, 

In a recent meeting of the Amsterdam Royal 
Academy of Science, Mr. Behrens dealt with speci- 
mens of brass made by compression of the constitu- 
ents, at ordinary temperature, by Prof. W. Spring, 
Liege, Belgium. One of the specimens was of a red- 
dish color, and had been produced by compressing a 
mixture of copper and one of zinc, another, pale yellow, 
by compressing seven parts of copper and three parts 
of zinc. Both specimens had been filled up twice and 




A LARGE LAKE FREIGHT BOAT. 
\The fine four-masted schooner shown in the illustra- 
tion was built by Messrs. F. W. Wheeler & Co., of West 
Bay City, Mich. She is one of the largest and finest 
vessels yet built of her class, and, none of her room be- 
ing taken up by boilers and engines, or required for 
the stowage of coal, her freight-carrying capacity is 
very great. The' competition of even the best built 
and most economically operated steamers with such 
vessels as the Fitzpatrick must always be a difficult 
matter ; but the handlers of the great freight business 



WILLIAMS' IMPROVED FREIGHT CAR. 

again consolidated by pressure. The reddish metal 
was a little softer than common cast brass; it could be 
somewhat flattened under the hammer. The yellow 
metal was harder than common brass and brittle. 
Both varieties contain a great quantity of yellow 
alloy, which seems to be in an amorphous state, show- 
ing a uniform, finely granular appearance, without any 
vestige of the beautiful crystallites so characteristic 
of copper-zinc alloys obtained by fusion. Further, 
there were a good many angular fragments of red cop- 
per, some of them cracked and doubled up, with yel- 
low threads between the red lumps and strands, and 
finally some zinc, angular fragments and threads, 
trending outward, and uniting near the curved surface 
of the cylindrical specimens. The metal is nearly but 
not wholly compact. There is much that gives evi- 
dence of a flow in the yellow alloy and in the zinc, but 
nothing pointing to a truly liquid state of the alloy or 
one of its components. Regelation seems to be put 
aside, while there does not remain any doubt that zinc 
and copper have been intimately mixed and actually 
united by repeated fillings and compression. Scientists 
say that a more complete union of metallic powers by 



compression will lead to alloys of most remarkable 
properties, and may give some alloys that cannot be 
produced by fusion. 

♦ < • ■ ♦ 

Parasitism In Been of tlie Cienus 8tells. 

That the Apid genus Stelis develops in the cells of 
the allied genus Osmia has been known for some time, 
but the exact nature of the parasitism, and more espe- 
cially when and how the Osmia larva is destroyed by 
the Stelis larva, have hitherto not been explained. In 
a recent number of the Zoologisi-her Anzeiger (vol. 
XV., No. 388, Feb. 1, 1802, pp. 41-48), Mr. C. Verhoeff, 
of Bonn, trermany, summarizes the results of a series 
of careful observations which throw a flood of light on 
the subject. The species observed are Osmia leiifme- 
Icenm, K. and IStelis minutu, Nyl. 
5^. The species of Osmia construct cells in 

the interior of hollowed twigs, in the man- 
ner of Megachila and similar bees. At tlie 
bottom of the cell the female Osmia first 
puts a layer of pollen, which is to serve as 
food for the nearly full grown larva. Above 
this pollen the bee commences to store the 
cell with prepared bee bread. At this mo- 
ment the female Stelis watches her oppor- 
tunity to lay an egg in the Osmia cell, the 
egg thus being always near the bottom (pos- 
terior end) of the food mass. Unaware of 
the presence of the pai-asite egg, the Osmia 
female continues her work, and, after nearly 
filling the cell, deposits her own egg on the 
top (anterior end) of the food mass. The 
cell is then closed with a layer of macerated 
particles of plants and a second cell pre- 
pared above the first. The Stelis larva 
hatches but little earlier than that of the 
Osmia, and both larvse feed on the food 
mass, the parasite larva at the bottom, the 
host larva at the top. The latter remains stationary 
at the top and grows very slowly ; the parasite larva 
grows more rapidly, and gradually works its way up- 
ward through the food mass, thus gradually approach- 
ing the Osmia larva. The crisis finally comes ; the 
Stelis larva encounters the Osmia larva — a short but 
deadly combat ensues — the Osmia larva is easily over- 
powered and killed by the much larger and stronger 
parasite and its body is devoured by the latter within 
one or two days. 

It is thus evident that Stelis furnishes another 
illustration of that partial parasitism which I have 
shown to be the rule with the Meloida;, but diff'ers in 
that the parent introduces her egg into the host cell 
instead of placing it where the triangulin may itself 
seek and secure its food, or where it may cling to and 
be carried by the host female into her cell. — C. V. 
Riley. 

* I ■ I » 

A SHOEMAKER in Berlin, Germany, has invented 
an artificial sole of stone for use in shoes. It is elastic 
and easy on the feet, and is calculated to last for 
years. 




THE FOUR-MASTED SCHOONER JOHN C. FITZPATRICK. 
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Fast Torpedo Boats. 

A well-ordered and excellently maintained torpedo 
flotilla, replete in every detail, is absolutely essential to 
a navy which must be prepared to act offensively. For 
some time past the continental naval powers of any 
pretensions have been steadily pursuing a policy of 
adding to their respective flotillas — both in boats and 
"catchers" of exceptional speed — while.Ln this country 
the construction of first-class torpedo boats has re- 
mained in abeyance since 1889. Consequently our fleet 
of torpedo boats is not what it should be. We are 
lamentably inferior in numbers to those of France, 
Italy, and Germany, and the few craft of this type at- 
tached to our fleet reserves that can lay any claim to be 
termed fast compare very unfavorably with the modern 
foreign torpedo boat. 

All told, we have only ninety-five boats, and out of 
these there are only about eight or ten which could be 
depended upon to maintain a speed of 30 knots, 
while the persistent building policy pursued by 
rival European powers has placed them in 
possession of large numbers, in which the all- 
essential quality of speed has been the highest 
aim of their designers. Speeds exceeding 36 
knots have been realized on the official trials of 
several torpedo boats now attached to the fleets 
of Germany and Italy, and quite recently a 
torpedo boat, measuring 152'5 ft. in length, 
with a displacement of 160 tons, was handed 
over (o the Russian government from the works 
of Herr F. Schiohau, Elbing, after having at- 
tained on her official trial trip of two hours' 
duration a mean speed of 36'5 knots. Such a 
speed as this has never yet been approached 
in any existing British torpedo boat, the fast- 
est we possess at present being only capable 
of steaming 33 knots. The new building pro- 
gramme, however, authorizes the construction 
of ten tirst-class torpedo boats, which will be 
added to the navy during the present financial 
year. From what has transpired in connection 
with these i^essels, we learn that they will have 
a length of 140 ft. and a breadth of 14 '5 ft., and 
eight of the number are to be equipped with 
machinery capable of propelling them at a 
speed of £7 miles per hour. With regard to 
speed this rate is a creditable step in advance 
of anything previously aimed at in British tor- 
pedo boats, and in virtue of what has been ac- 
complished in vessels constructed for other 
powers, there is no reason to doubt its realiza- 
tion. Even with the addition of these ten 
vessels, our strength in numbers will still com- 
pare unfavorably with other naval powers of 
the first rank. It becomes, therefore, necessa- 
ry for the Admiralty to face this question, and 
to consider the advisability of adding a certain 
number of high-speed first-class boats to the 
British torpedo flotilla every year.— Industries 
(London). 



ments of a good heater — a good fire pot to develop com- 
bustion, large and easily cleaned heating surfaces, 
together with capacity for different sorts of fuel — are 
never, to our knowledge, combined in any of the forms 
now prominently before the public. Until a form of 
house heater is put out that approximates to the 
good qualities of a power boiler, the question of the 
kind to buy will not be settled. — American Architect. 



A DOUBLE CHISEL MORTISING AND BORING MACHINE. 
The automatic double chisel mortising and boring 
machine shown in the illustration is the first one of 
its kind ever built, and is to be placed on exhibition 
at the coming World's Fair as something entirely 
novel. It is for cutting mortises in either hard or soft 
wood, from one-eighth to one and a half inches wide 
and from one-eighth to six inches long, such as re- 



Japanese Dentistry. 

While Mr. Hubbard was minister to Japan, I 
visited that country and spent a pleasant week 
with nim. One day I was troubled with the 
toothache, and Mr. Hubbard took me to a 
dentist and explained to the saddle-colored 
operator that I wanted the grinder extracted. 
I was placed in a bamboo chair and tilted 
slightly back. The dentist examined my teeth, 
talking volubly meanwhile to Uncle Sam's re- 
presentative. Suddenly his thumb and fore- 
finger closed on the troublesome tooth, and be- 
fore I had the faintest idea of what was going 
to happen, he lifted it out and held it up before 
me, smiling at the same time that vacant smile 
peculiar to the children of the Orient. " You 
were waiting for the forceps, were you ? " said 
Minister Hubbard with a laugh. " They don't 
use 'em here. Look at this. Here is a young 
Jap taking his first lesson in dentistry." A 
twelve year old Japanese boy sat on the floor, 




Cierinan Vestibule Trains. 

Concerning the much talked of vestibule trains now 
running between Berlin and Cologne, Germany, and to 
which reference has already been made in the Railroad 
Gazette, the following additional particulars are given 
in the German papers ; Each train is made up of six 
new cars, having four axles each. One of these cars is a 
combined mail and baggage car, four of them have each 
two first-class and four second-class compartments, and 
the remaining car has five second-class compartments 
and a porter's compartment. The mail and baggage 
car is coupled on immediately behind the engine, and 
is followed by the car with the five second-class com. 
partments. The mail and baggage car is 56-7 ft. long, 
and the other cars measure 53 '85 feet, the weight of the 
cars ranging between 39,000 and 39,300 kg. (63,800 and 
64,900 lb.) each. The cars have side aisles, 1 meter (3-38 
ft), wide, and covered connecting platforms, so that one 
can readily pass from one end of a train to the 
other. Each flrst-class compartment has four 
numbered chairs, while each second-class com- 
partment has six numbered seats arranged in 
the manner usual on German roads. The first- 
class compartments also have each a movable 
table, and bracket tables hung under the win- 
dow sills. All the tables are covered with green 
cloth. 

The porter's compartment is fitted up with 
cooking utensils, closets for supplies, etc., a 
refrigerator, tables, and other necessaries. Gas 
stoves are used for cooking. Each car has also 
a water closet and lavatory. Soap and towels 
can be obtained from the porter for a small con- 
sideration. The aisles and small ante-room.s 
contain collapsible chairs. Bottles containing 
drinking water and glasses are conveniently 
disposed. The cars are heated by steam and 
lighted by gas, and have electric call bells for 
the convenience of the passengers. Food of 
good quality and in some variety can be ob- 
tained from the porter at moderate prices. 
Extra seat tickets must be secured by the pas- 
sengers in addition to the regular trip tickets, 
the extra charge being one mark (about 35 
cents). These seat tickets can be obtained in 
advance only at the two terminals, Berlin and 
Cologne. The advance sale of these tickets is 
closed half an hour before the starting time. 
Thus, after many years, the American car 
system is beginning to take root in Europe. In 
the course of a half century or so it will be fur- 
ther extended. 



AN IMPROVED WOOD-WORKING MACHINE. 



'' Advice " to a Boy. 

In one of the large railroad offices in this 
country is a comparatively young man, who is 
at the head of a large department. When he 
entered the service of the company, five years 
ago, he was green and awkward. He was given 
the poorest paid work in the department. The 
very first day of his employment by the com- 
pany, a man who had been at work in the same 
room for six years approached him and gave 
him a little advice. "Young fellow, I want to 
put a few words in your ear that will help you. 
This company is a soulless corporation, that 
regards its employes as so many machines. It 
makes no difference how hard you work, or how 
well. So you want to do just as little as possible 
and retain your job. That's my advice. This 
is a slave pen, ard the man who works overtime 
or does any specially fine work wastes his 
strength. Don't you do it." The young man 
thought over the "advice," &,nd after a quiet 
little struggle with himself he decided to do the 
best and the most he knew how, whether he re- 
ceived any more pay from the company or not. 
At the end of a year the company raised his 
wages and advanced him to a more responsible 
position. In three years he was getting a tliird 
more salary than when he begun, and in five 
years he was head clerk in the department ; 



having before him a board in which were a number of ' quired in carriage and wagon, furniture, agricultural ' and the man who had condescended to give the green 



holes into which pegs had been tightly driven. He 
was attempting to extract the pegs with his thumb an 1 
forefinger. Mr. Hubbard explained that as the strength 
of this natural pair of forceps developed by practice, 
the pegs would be driven in tighter. After a couple of 
years at peg pulling the young dentist would graduate 
and be able to lift the most refractory molar in the 
same manner that he now lifted wooden pegs. — St. Louis 
CUobe-Democrat. 



Better House Ifeater Needed. 

In steam and hot watet house heaters there will 
be a change of fashion soon, if one may judge from 
what is taking place in the domain of hot air appara- 
tus. It is hardly to be conceived that with all the 
technical knowledge to be found among the present 
generation of heating contractors, they will continue 
to put in house-heating plants having the very poor 
devices for generating heat that are so almost univer- 
sally turned out by Eastern makers. The essential ele- 



and other shops. The driving power is at the top, 
and the two chisel bars are arranged side by side upon 
the front of the column. The boring apparatus is in 
an iron casing, which covers the gears, the auger being 
in line with the center of the chisels, so that the work 
has only to be moved laterally from one to the other. 
The table has a screw clamp to hold the work, the bed 
on which the table rests being gibbed to the frame and 
elevated to the chisels by a lifting cam operating on a 
friction roller. The friction clutch at the top of the 
machine is connected by foot lever, the weight of the 
foot upon the lever starting the chisel bars, and the 
work being gradually lifted until the full depth of cut 
is reached, when it remains stationary until the mor- 
tise is completed, and then descends, the feeding 
being automatic. The mortises may be made tapering 
in either direction, or parallel, or tapering at one end 
and perpendicular to the surface at the other end. 
This machine is manufactured by the Defiance Ma- 
chine Works, Defiance, Ohio. 



horn " advice " was working under him at the same 
figure that represented hib salary eleven years before. 
This is not a story of a goody-goody little boy who 
died early, but of a live young man who exists in flesh 
and blood to-day, and is ready to give "advice" to 
other young men just beginning to work their way 
into business. And here it is : " Whatsoever thy hand 
findeth to do, do it with thy might."— FoM</i's Com- 
panion. 



Great Chicago to Have tlie (Greatest Telescope. 

By the munificence of Charles T. Yerkes, President 
of the North and West Chicago Street Railroads, the 
University of Chicago is to have a gigantic telescope. 
His instructions are to secure the largest and best 
telescope in the world, regardless of expense, and send 
the bill to him. This involves a donation of not less 
than half a million dollars, and will procure an instru- 
ment with a forty-five inch lens. The famous Lick 
lens is nine inches smaller in diameter. 
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The Chicago World's Fair. 

The following interesting description of the present 
status of the Columbian Exposition shows what Eng- 
lishmen think of the great enterprise : 

The London Times correspondent at Chicago de- 
scribes the exhibition buildings and grounds as in a 
promising condition. With few exceptions the great 
buildings are practically completed, the whole aspect 
of the Fair showing a state of preparation much 
further advanced than one would have supposed pos- 
sible so far ahead of the opening day, which is yet 
seven months off — May 1, 1893. No room is left for 
doubt that everything will be ready, in buildings and 
grounds, by the opening day, and all danger of non- 
readiness is passed. Thousands of people go every day 
to the grounds and watch with interest the progress 
of the work. On fine Sundays as many as 15,000 have 
entered the gates. They pay a shilling apiece, and 
this source has already brought in more than £30,000. 

The United States battleship, which has been built 
up from the bottom of the lake behind a protecting 
breakwater at the upper pier, is practically finished, 
and looks lifelike from all along the lake front, its 
turrets, stacks, and towers rising above the deck, and 
long guns pointing over bow and stern. Here will be 
made the government naval display. Almost along- 
side stands the solid-looking "Victoria House "of the 
British section, occupying an admirable place in the 
foreground of the Exposition, overlooking the lake, 
whose waters reach within a few feet of its doors. 
The first story is up and building progress is rapid. It 
is an English half-timber house of the sixteenth cen- 
tury, yellow terra cotta being largely used in the 
lower story, with red brick facing, and muUioned 
windows. The upper portion will be of half-timber 
construction, with overhanging and projecting gables. 
The building being in full view from all sides, each 
facade is treated architecturally. The plan forms 
three sides of a quadrangle, with the open side next 
the lake, inclosed by a raised terrace with balustrade. 
The interior will furnish offices for the British section, 
and the principal rooms will be fitted up with wall 
paneling and elaborate ceilings, like some of the best 
English country houses. Germany and Russia will 
also have old-fashioned houses. 

The plan of the Pair embraces no fewer than 150 
buildings of various capacities. Many of these are 
specially erected by States of the Union, or foreign 
countries or for private exhibits, the cost being defrayed 
outside of the general fund of the Exhibition. The 
following list of the chief buildings gives the dimen- 
sions of each, in feet, with the approximate area of 
floor and gallery space for exhibitors in acres, and also 
the cost of each : 



Buildings. 



Admlnietration 

ManufactureH 

Machinery 

Machinery Annex 

Machinery, machines and boilery . 

AEricultiiral 

Agricultural Annex 

Electricity 

Mining 

Transportation 

Transportation Annex 

Horticultural 

Fisheries 

Fisheries, two annexes 

Fine Arts 

Fine Arte, two annexes 

Women's 

United States 

United States Battleship 

Illinois 

Forestry 

Railway station 

Railway station train shed 

Dairy . , 

Leather 

Live stock 

Saw mill 

Music hall 

Casino 

Colonnade 

Pier 



Dimensions. 
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£87,300 
320,150 

210,150 

15,000 

138,300 

82,700 
53,300 

73,800 

57,400 

44,950 

134,100 

27,600 
80,000 
20,000 
50,000 
18,050 

45,000 

6,000 
30,000 
14,000 
10,000 

60,000 

25,000 



000,000 ft. of timber in construction, representing ten 
square miles of forests, and also 30,000 tons of struc- 
tural iron and steel. They are all of them covered 
with the composition of plaster, cement, and hemp, or 
similar fiber, known as " staff." The amount of this 
work upon them is equal to covering the wall of a 
four story building 15 miles long. The sculpture and 
decorations on the buildings are also chiefly of "staff," 
being first modeled in clay. There are altogether on 
the grounds and buildings forty-eight sculptured 
groups, and 103 other figures, all of heroic size. The 
chief statue is the " Republic," 60 feet high, and stand- 
ing on a pedestal 40 feet high, at the entrance to the 
Basin, costing £5,000. The buildings and grounds are 
to be lighted by 5,000 electrical arc lights and 93,000 
incandescent lights, there being 17,000 horse power 
provided for electric lighting out of the 34,000 horse 
power in the machinery building. This is ten times 
the electric lighting power provided at the last Paris 
Exposition, the whole electrical plant costing £300,000. 
Thus the Pair in all its departments is on the grand 
scale upon which the ambitious city of Chicago de- 
lights in doing everything. 

The financial state of the enterprise is also satisfac- 
tory. The receipts so far, including paid up stock, 
£1,018,683, and Chicago's gift, £1,000,000, have 
amounted to £3,080,309, and the expenditure to about 
£1,980,000. The treasurer expects additional resources 
from stock installment payments, bonds, and the gift 
of Congress of $3,500,000 in souvenir silver half dollars, 
which are to be sold, excepting some special coins, at 
double value, $1 apiece. The bonds to be issued are 
$4,000,000 sixes, which will chiefly be taken by the 
Chicago banks. All the receipts, property, and salv- 
age of the Exposition are pledged for these bonds, 
and they are the only lien. The following is the total 
approximate balance sheet of the Exposition, present 

and prospective : 

Receipts. 

Paid upon capital stock £1,100,000 

Chicago bonds 1,000,000 

United States half dollars 600.000 

United States premiums thereon 500,000 

Debenture bonds 800,000 



£3,900,000 

Estimated gate receipts (admission 28.) 2,000,000 

Concessions and privileges 700,000 

Salvage 300,000 



Total receipts £6,900,000 

EXPEN1>ITURE. 

Construction and all other preparatory expenses £3,750,000 

Operating expenses 500,000 



£4,250,000 



The total estimated cost is thus £1,593,800. Includ- 
ing live stock sheds, etc., there will be a grand total 
of over 333 acres of exhibition space and other accom- 
modation for visitors. 

Besides the buildings above mentioned, twenty-four 
of the States of the American Union (Illinois leading) 
are constructing special State buildings, of which sev- 
enteen are approaching completion and eight others are 
in process of erection. Buildings are also contemplated 
by the Pennsylvania Railroad and the White Star 
Steamship Line. There will be a Merchant Tailors' 
Building, a Children's Building, a Workingmen's 
Home, a building for Puck, an Indian School, Pump 
House and Oil House (both for exhibits). Cold Storage 
House, photographic building, extensive greenhouses, 
and sundry other structures, not large in themselves, 
but all of them in the aggregate covering about 60 
acres and costing about £350,000. The United States, 
besides its large building and the naval exhibit on 
the battleship, is arranging for other smaller struc- 
tures exhibiting a lighthouse, life saving station, 
weather bureau, and heliograph. 

The respective buildings are attractive as well as 
colossal, and of themselves make a most noble display. 
In the aggregate they are estimated as taking 75,- 



Surplns £2,650,000 

The aggregate investment in the Chicago World's 
Pair, without counting the individual expenditures of 
the exhibitors in preparing the display, is the follow- 
ing : 

The Exposition Company £4,000,000 

The United States exhibit 280,000 

The various States of the Union 1,320,000 

Foreign nations 1,650,000 

Total cost of the World's Fair £7,250,000 

The foreign interest taken in the fair is more univer- 
sal than ever known in a previous exposition. The 
following list gives the nations and colonies partici- 
pating, the amount of their appropriations, and the 
expenditures in addition to the appropriations that 
will be made : 



Country. 



Argentine Republic. . 

Austria 

Belgium 

Bolivia 

Brazil 

Colombia 

Costa Rica 

Denmark 

Danish West Indies. , 

Ecuador 

France 

Germany 

Great Britain 

Barbados 

British Guiana 

British Honduras 

Canada 

Cape Colony 

Ceylon 

India 

Jamaica 

Leeward Islands 

New South Wales... 

New Zealand 

Trinidad 

Greece 

Guatemala 

Hawaii 

Honduras 

Hayti . . 

Japan 

Liberia 

Mexico 

Morocco 

Netherlands ] 

Dutch Guiana 

Dutch West Indies.. 

Nicaragua 

Norway 

Orange Free State., . 

Paraguay 

Peru 

Russia 

Salvador 

San Domingo 

Spain 

Cuba 

Sweden 

Uruguay 



Appropriation . 


Additional. 


£20,000 

20,460 

11,400 

6,000 

120,000 

20,000 

30.000 

13,400 

240 

25,000 

146,680 

160,000 

58,2(10 
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.5,000 
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4,867 

1,'200 
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12,000 

40,000 
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4,000 

.5,000 
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1,400 

10,000 

30,000 

20,000 

2,000 

1,000 

6,200 

11,256 

1,600 

20.000 

28,000 

9,264 

2,500 

5,000 

8,800 

5,000 

81,600 

4,800 
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The following is the allotment of space in square 
feet to the leading countries : 



Country. 



Austria 

Belgium 

Denmark 

France 

Germany 

Great Britain 

British Colonies. 
Canada 



Space. 



150,000 
120,000 

20,000 
250,000 
2,50,000 
2,60,000 
100,000 

70,000 



Country. 



Japan 

Mexico 

Greece 

liussia 

Sweden 

Norway 

Italy 

Spain 



Space. 



60,000 
61,000 
li.OOO 
100,000 
40,(X)0 
.50,000 
45,000 
30,000 



This makes about 1,600,000 square feet allotted to the 
leading foreign nations in the various buildings, besides 
extensive assignments of space on the grounds, where 
several are constructing buildings. The applications 
for space in the various departments are much larger 
than the available room, vast as it is. In the manu- 
factures building there are applications for three 
times the space, and in several others for twice as 
much as the respective buildings contain. These 
countries will have buildings of their own : Great Bri- 
tain, Prance, Germany, Russia, Italy, Austria, Canada, 
Ceylon, China, Colombia, Costa Rica, Ecuador, Guate- 
mala, Hayti, Japan, Nicaragua, Norway, Sweden, and 
Turkey — 19 in all. This is the first exposition that will 
have had exhibits from every colony of England and 
Prance. Concessions have been granted for the pur- 
pose of conducting theaters, shops, restaurants, and 
representations of native life to the following govern- 
ments : Algeria, Austria, China, India, Dahomey, 
Egypt, Hungary, Pacific Islands, Italy, Japan, Moroc- 
co, Persia, Sandwich Islands, and Tunis. 

The ruling power at the Pair is now President Har- 
low N. Higginbotham and the council of administra- 
tion of four persons. It was found best thus to con- 
centrate authority, and these gentlemen, with Director- 
General Davis and his staff of department chiefs, have 
accomplished the great results herein detailed, and 
are now making ready for the installation of exhibits. 
The Pair is working as a harmonious machine, and 
hence the speedy accomplishment of wonderful re- 
sults ; and this may be expected to continue until 
the close of the vast enterprise. Mr. Higginbotham is 
the active partner in the great Chicago dry goods 
house of Marshall Pield & Co., the most extensive 
" store" in America, and his business accomplishments 
and activity And a fine field in the Pair. 

That a large number of visitors is expected is shown 
by the " nerve " of the man who has been awarded 
the "peanut concession." This bold individual pays 
£38,000 for the privilege of selling peanuts at the Pair. 
He pledges to pay the Pair 70 per cent of all gross re- 
ceipts, no matter what he takes in, and this sum is not 
to be under £38,000. The European tide of travel to 
the Pair, judging from the inquiries made, will be 
large. The ease and quickness of a visit from Eng- 
land, through the celerity of modern steamship and 
railway travel, are shown by a recent case. A gentle- 
man left Liverpool August 6 on the steamer City of 
New York, and, arriving, went to Chicago, spending 
two days there. He then came back to the seaboard 
and returned to England in the City of New York, 
sailing August 17, and arriving at Liverpool on the 
33d, being about only 173^ days. This shows what 
may be done if pressed for time. This very active and 
enterprising city of Chicago is certainly preparing for 
the delectation of visitors from home or abroad what 
the late P. T. Barnum would have called "the biggest 
show on earth," and she will make it in all probability 
the crowning event of the coming year. 



At the World's Pair it is intended to institute a 
grand tournament in all branches of sport, open to all 
nations for the championship of the world. The 
money will be provided by the authorities controlling 
the World's Pair, and a movement is on foot to get the 
athletes of England, Ireland, Scotland, and Wales to 
compete for championship honors. Among those who 
support the idea are the Duke of Pife, the Marquis of 
Lansdowne, the Marquis of Ripon, the Earl of Rose- 
bery. Earl Spencer, the Earl of Derby, the Earl of Jer- 
sey, the Earl of Hopetoun, Lord Brassey, Lord Carring- 
ton. Lord Wenlock, Lord Harris, Lord Playfair, Lord 
Reay, the Bishop of London, Mr. A. J. Balfour, Mr. 
Chaplin, Sir R. Webster, Sir C. Dilke, Sir P. Leighton, 
Sir E. Grey, Mr. Proude, Professor Goldwin Smith, 
the Rev. Dr. Welldon, Mr. Quintin Hogg, and many 
others. 

The matron of Chelsea Infirmary, Cale Street, S. W., 
with a view to rendering the exhibits in connection 
with nursing as complete as possible, invites the heads 
of all hospital and infirmary training schools for 
nurses, whose standard of training is not less than 
three years, to send, before December 1, a copy of the 
certificate they issue, and lend any badge or medal pe- 
culiar to their institution, or which may have been ob- 
tained for any special service rendered to the cause of 

nursing. 

♦ < « > » 

The highest railroad in the United States is the 
Colorado Midland, at the Continental Divide — 11,530 
feet above the sea level. 
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ENGINEERING WORKS, PRESENT AND FUTURE, IN 
THE CITY OF NEW YORK, 
The city of New "York, the metropolis of the United 
States, is every year increasing in importance as the 
terminal of the great commercial arteries of the 
countr}'. Her great growth in population and the 
development of her suburbs has been but one step in 
her progress ; for she not only has to give homes to 
her yopulation proper, she has also to act as a 
great receiving and distributing center. From the 
entire area of the United States the products of farm, 
orchard and plantation are poured into her lap. These 
she distributes to the old world. America now is the 
granary of the world, as Sicily was once the granary 
of Rome. 

Prom the eastern hemisphere vast cargoes of im- 
ports of every description are unloaded at her quays. 
These have in turn to be sent north, south and west, 
over thousands of miles of railroads and internal water 
routes to every State in the Union. 

Our engravings are designed to illustrate the great 
engineering works existing and projected in and 
about the city. A population of nearly three millions 
clusters about Manhattan Island. In New Yorkproper 
there are nearly two millions to be provided for. Our 
maps shows the city proper in its relation to the sur- 
rounding territory. On the map the bridges and tun- 
nels across the Hudson River, the Harlem River and 
the East River are shown. The enlargement of the 
Harlem River so as to form a great ship canal at the 
back of Manhattan Island is also indicated. Crossing 
the Harlem River and running through the city to 
Central Park, the course of the two Croton aqueducts 
can be traced. The ferry lines plying across the two 
rivers, the Hudson and East Rivers, are also to be 
noted. In the East River, Hell Gate, once famous as 
the scene of many accidents to shipping, has now been 
cleared of so many rocks as to be a safe waterway for 
all craft. 

The water supply has been one of the great problems 
to be dealt with. The columns of this paper have 
described in detail the improvements in the water 
supply. The various dams and the new aqueduct are 
familiar to our readers. To present a summary of the 
work in prospect, we give a small map of the Croton 
watershed. The black portions extend to the out- 
lines of the future reservoir capacity of the city. This 
will be given by the new Cornell dam. In the midst 
of the black a shaded area is shown. This is the 
present Croton Lake. Its area, it will be seen, is but a 
small proportion of that of the new reservoir. The 
drainage area of the surrounding watershed is shown 
in part shaded. This is the portion tributary to the 
present upper reservoirs. The additional area utilized 
by the Cornell site dam is shown in white. It will 
be seen at a glance how vastly increased is the reser- 
voir capacity soon to be called on for the metropolitan 
Supply. The present Croton Lake has a capacity of two 
thousand millions of gallons ; the capacity of the new 
lake is put at fifteen times this figure. The watershed 
will be 333 square miles. 

The new dam itself is shown in elevation with its 
spillway. Its size is forcibly brought out by the view 
of the sections of the Sodom dam, now in operation, 
and of the proposed Cornell site dam. The great 
structure is to be 229 feet in height from foundation to 
crest. The foundation is to extend 70 feet below the 
river bed. The crest is to be 1,736 feet long. For the 
water from the spillway a new channel is to be made 
in the rook, to replace the old river bed. For fuller 
details the Scientific American of June 20, 1891, 
may be consulted. 

The next illustration is a bird's eye view of the rail- 
road system of the city, and the bridges and tunnels to 
be tributary thereto. Reference numbers have been 
introduced to facilitate the understanding of the cut. 
The bridges may first be considered. Far in the dis- 
tance is seen the East River bridge (marked Fig. 1), 
by whose graceful suspension span Brooklyn and New 
York have so long been united. A cable road carries 
passengers from terminal to terminal, and at each end 
connections with the elevated road systems of both 
cities are provided. 

Some miles to the north of this is the locality for the 
proposed New York and Long Island bridge, marked 
Fig. 2. This is situated on a line starting between 
Sixty-seventh and Sixty-eighth Streets and running 
across Blaokwell's Island to Long Island. It is to be 
a trussed suspension bridge, and is to carry trains from 
the Long Island Railroad, with its many divisions, 
into New York. Running up Sixty-seventh Street, the 
approach bends to the north and connects with the 
tracks running from the Grand Central depot. Fig. 
3 shows the Hunter's Point or eastern terminal of its 
Long Island approach. 

Fig. 4 shows the present Grand Central station. 
This is the terminus of the New York Central, the 
Harlem and the New Haven roads. The tunnel and 
cutting through which the four tracks run to the Har- 
lem River is shown also. 

The Hudson River Is the next point of interest. Two 
bridges are proposed for it. 

Fig. 5 shows the terminus of the great North River 



bridge, which is to be the greatest bridge of the world. 
It will connect the two States of New Jersey and New 
York. This has already been elaborately illustrated 
by us. (See Scientific American, May 23, 1891.) It 
is to be of steel, with an extreme length of nearly 7,000 
feet. The central span alone, from center to center of 
piers, is to be 3, 100 feet long — about twice the span of 
the East River bridge. It is to be situated about in 
line with Twenty-third Street. It is designed to ac- 
commodate ultimately fourteen railroad tracks, some 
for through service, others for rapid transit trains. It 
is to have connections with the different lines from the 
West, and is expected to do much local business, inci- 
dent to the development of the territory north of its 
New Jersey terminal. 

Fig. 6 is the New York and New Jersey bridge. In 
our Supplement, No. 877, some of the details of this 
great enterprise were given. This bridge is designed 
primarily for through traffic and passenger business. 
It is to be of cantilever type. It is believed that 
four tracks will be enough to accommodate the traffic. 
It is to cross the Hudson River in line with Seventy- 
first Street. The New York approach includes two 
lines. The southern approach runs to a union station 
at Forty-second Street and Broadway. This station is 
shown in Fig. 7. It is proposed to cover two city 
blocks, giving a plan area of nearly four acres. The 
buildings were designed by Messrs. Creighton Withers 
and Ernest R. Tilton, of New York, according to a 
general plan of arrangement submitted to them by 
Mr. T. C. Clarke, chief engineer of the company. The 
northern approach is carried in a curve, running under 
the southern approach, and under the main approach 
as shown, and thence following the Hudson River 
shore to the mainland. Here connections for the 
Eastern States may be made. The object of thus 
curving the line of the approach is to avoid Riverside 
Park. 

Fig. 8 shows the present terminus of the West Shore 
Railroad. In the near future this road, now run by 
the New York Central, is to be a more important factor 
in the development of the city than it has hitherto 
been. It opens up the beautiful region back of the 
Palisades, and to it the western slopes of the great 
trap rock ridge are tributary. 

There are also tunnels proposed, and one in process of 
construction, for crossing the rivers. The East River 
tunnel is shown at Figs. 9, 9. It is to start well back 
from the Long Island shore and crossing the East River 
at Forty-second Street goes under the city, following 
the line of Forty-second Streeit, at a depth varying 
from 95 to 118 feet, connecting with the Grand Central 
depot. In the future it is proposed to continue it 
.across the city and perhaps under the Hudson River. 
At the Grand Central station, and at other points if 
required, stations with elevators will be located. The 
total length is about 17,000 feet. Mr. O. W. Barnes, of 
this city, is the engineer. In our Supplement, No. 
755, a description, with illustrations, of the work was 
given. 

Fig. 10, 10 shows the line of the Hudson River tunnel, 
now partly completed. This is to extend between- 
New York and Hoboken. It crosses the Hudson River 
nearly in a line with Leroy Street. It is to have its 
main New York entrance probably at Fourteenth 
Street, near Sixth Avenue, although much of this part 
has not been definitely decided on. This tunnel has 
been very fully described in several issues both of the 
Scientific American and Supplement. 

On the right hand of this view and far in the dis- 
tance the New Jersey approaches and connections 
with the roads to the West and South can be seen. 

This view presents a wonderful summary of the 
present and future of New York. It should be filled in 
in the reader's imagination with elevated roads, sur- 
face cable roads and other means of internal 
transit. 

As an example of the last line of work we present a 
view of the One Hundred and Fifty-fifth St, viaduct 
and Seventh Avenue bridge. This viaduct runs from 
the high ridge of ground to the west of Ninth Avenue 
to the southern terminal of the new Seventh Avenue 
bridge. This viaduct has already been illustrated in 
our columns (see Scientific American, June 21, 1890). 
It will form a most striking addition to the metropoli- 
tan features. Its connection with the bridge is seen in 
the distance. 

Space will not permit a fuller description of the mat- 
ters thus briefly treated. The story is well told by the 
illustrations. 

Professor William R. Brooks, director of the 
Smith Observatory, Geneva, N. Y., has just been 
awarded from the Lick Observatory the prize medal 
of the Astronomical Society of the Pacific, for 
his discovery of the new comet on August 28, 1892. 
Two years ago he also won the first medal ever 
awarded by the above society. 

The Brooks comet, for which this latest prize has 
been bestowed, is in the eastern morning sky. It has 
grown much brighter since discovery, and will con- 
tinue to increase in brilliancy until its perihelion pas- 
sa£fe, at the close of the present year. 



®orrespon()ence. 



What Keeps the Bicycle Upright? 

To the Editor of the Scientific American : 

In your issue of date October 39 appears an article 
by Mr. J. H. McDiannon upon "What Keeps the Bi- 
cycle Upright ?" While his explanation is ingenious, 
and doubtless applicable to the rolling hoop, it is, how- 
ever, unsatisfactory in the matter of bicycling. 

At a slow speed the centrifugal force is too slight to 
have any perceptible effect. Nor can the most dex- 
trous rider maintain an upright position unless in mo- 
tion, except by a writhing sort of motion of the body. 
Note this : the track of a bicycle is never absolutely 
straight, and were the handle bars to exercise no con- 
trol over the guiding or front wheel, no amount of cen- 
trifugal force at the highest speed could maintain an 
upright position. 

At a slow speed the unskilled rider is seen to sway 
first to one side then to the other, and is taught to 
turn his wheel toward the side to which he leans. The 
wheel then becomes upright, and he directs it straight 
forward until this is again repeated. Increased speed 
and skill diminish these maneuvers until they become 
invisible to the eye. but a minute examination of the 
track in the dust after even the most skilled cyclist re- 
veals them. It is simply a series of rapid applications 
of a common mechanical law, i. e., the lever. The 
wheel and rider inclined to fall are the " weight," the 
momentum is the "power," and the friction of wheel 
and point of contact with the earth the "fulcrum." 
Of course dextrous balancing plays a part too. Mo- 
mentum acts in a straight line, and when the wheel is 
turned at an angle to this line the rider, being the 
principal weight, is carried forward and would pass 
over the upright position and fall upon the opposite 
side ; but, as before said, he directs the wheel straight 
forward so soon as the upright is attained. 

Robert A. Hatcher. 

New Orleans, October 31, 1892. 



Spider Web fi*oiii the Clouds* 

A subscriber living in Gainesville, Fla., sends us for 
identification a white thread-like substance which he 
states fell to the earth in large quantities during a rain 
on September 20. A sample of the material had al- 
ready been forwarded by another person to the Smith- 
sonian Institution and was thence sent to Dr. George 
Marx, of the Department of Agriculture, who makes 
the following report : 

"The sample of a white substance which fell in large 
quantities in Gainesville, Fla., has been handed me by 
the botanist of this department for examination. 

" This very interesting material is without doubt a 
product of the spinning glands of a spider, or rather 
thousands of spiders. The chemical reagenoies prove 
it is not a vegetable matter, but animal, and the fact 
that strands can be dissolved almost infinitely into 
minute threads, and further, the great length of the 
strands, hundreds of yards, causes the inference that 
only a spider could manufacture it. 

" The species of this spider is unknown to me, but it is 
not improbable that it might be a Nephila, a very large 
orb weaver, which abounds in the southern part of the 
United States and the West Indies. 

" The young spiders of many genera avail themselves 
of their spinning products to migrate from their birth- 
place by floating through the air to localities at a 
great distance. Should rain moisten these weavings, 
the spider web becomes too heavy to float in the air, 
and sticking together in great masses, falls from above. 

" A similar occurrence was reported to me from Val- 
licita, Calaveras County, California, November 16, 
1891. It has occurred there for the last four years in 
October and November." 

This is the first time this phenomenon has occurred 
in the South. The web is perfectly white and appears 
to be a mixture of silk and cotton, but mostly silk. 



The Island of Jamaica. 

The island of Jamaica was discovered by Columbus 
upon his second voyage of discovery in 1494. A land- 
ing was effected at a place known on the old maps and 
still known as Oracabassa. Without regard to many 
changes since then in the occupany of the island, 
Oracabassa is known to all steamship men as a great 
banana port. 

In 1889 the entire growth of bananas, amounting tc 
two million eight hundred and seventy- nine thousand 
five hundred and sixty bunche.s, went to the United 
States. Of rum manufactured, one million two hun- 
dred and sixteen thousand and twelve gallons were 
shipped to England and thirty-seven thousand four 
hundred and forty-two gallons to the United States. 
A railway in Jamaica runs between groves of man- 
goes, cactus hedges and banana walks, and along 
streams over which great cocoanut trees lean and pine- 
apple bushes grow, then climbing hills looking upon 
the beautiful valley below. One wants to be there to 
realize thebeauty of thescenery.— Cow/ecttoners' Jour- 
nal. 
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BESIBENCE AT BBIDOEFOKT, CONN. 

The accompanying engraving represents the resi- 
dence recently erected at Bridgeport, Conn., for Col. 
Mason. The engraving and the accompanying are 
taken from a recent issue of the Architect and Builder 
edition of the Scientific American : 

The residence as now completed is one of the most 
picturesque, best appointed and most admired of its 
class in its vicinity. The underpinning is built of local 
bluestone, rock faced and laid up in black mortar ; 
the superstructure above is of wood, clapboarded 
and painted colonial yellow, with white trimmings. 
Roof shingled and finished natural. Dimensions : 
Front 51, side 74, not including porte-cochere. Height 
of ceilings : Cellar, 8 ; first story, 11 ; second, 10 ; third, 
8 '6. The main hall and staircase are the special fea- 
tures. The arch in hall is supported on colonial 
columns with carved capitals. This hall is trimmed 
with antique oak, and it has a paneled wain- 
scoting, an open fireplace, with a tiled hearth and 
mantel, a paneled divan, and a staircase with carved 



ments, with private staircase. Cemented cellar con- 
tains laundry, furnace and apartments. Cost about 
$25,000 complete. Francis H. Kimball, architect. No. 
40 Broadway, New York. 

Our engravings were made from photographs of the 
building taken especially for the Scientific Ameri- 
can Architects and Builders Edition. 



Plant Lice aud Fumigation. 

E. E. REXFORD. 

Whoever would grow house plants well must wage 
war diligently against insects. The frequency with 
which letters are received from amateur floriculturists, 
who complain of injury done by plant lice, mealybugs 
and red spiders, shows that a great many persons do 
not know how to fight these pests effectively. 

Tobacco, in some form, seems to be the best weapon 
to use against the aphis or green plant louse. Some 
prefer to use it in smoke. Fumigation is doubtless the 
most effective method of fighting this enemy, because 
smoke reaches all parts of the house or room in which 



from ten to fifteen minutes. At the end of that time, 
the aphides will nearly always be dead. On removing 
the plant, jar it sharply to dislodge any that may have 
become stupefied and fallen among the foliage, also 
sweep off all that have fallen on the surface of the soil, 
as it frequently happens, when the smoke has lacked 
intensity, that some of the insects revive. Then 
syringe the plant well with clear water. In this way it 
is an easy matter to thoroughly rid a plant of aphides 
without having the scent of tobacco all througn the 
house. 

The fitting up of a fumigating box is a compara- 
tively trifling job, but persons often fail to attend to 
trifling matters, thereby putting themselves to great 
inconvenience. If you cannot do the work yourself, 
coax the boys to do it for you, or hire some man to do 
it. It will cost but little, and your box, once fitted, is 
good for years. You will appreciate it, I assure you, 
when you find v/hat thorough, effective work can be 
done with it. All plants should be well fumigated 
before bringing them into the house in the fall. If 




A RESIDENCE AT BRIDGEPORT CONN 



newels, which is lighted effectively with windows of 
beaded glass in delicate tints. Toilet is conveniently 
located under staircase. The parlor is trimmed in an 
elegant manner, with carved casings and cornice, and 
is finished in ivory white. It contains a fireplace, fur- 
nished with tiled hearth and facings, and a mantel of 
exquisite design. The library is a spacious apartment, 
and it is trimmed with mahogany and provided with 
nook, bay window, and a large open fireplace, with a 
tiled hearth and facings, wrought iron trimmings and 
mantel. Den is fitted up similarly. Dining room is 
trimmed with antique oak and it has a paneled wains- 
coting, ribbed ceiling, and fireplace with colonial man- 
tel. Butler's pantry is trimmed with similar oak, and 
is furnished with a bowl and shelf of Italian marble, 
and dressers fitted up complete. Rear hall and kitchen 
are trimmed and wainscoted with ash and are provided 
■vpith all the necessary fixtures in the best possible 
manner. The second floor is trimmed with whitewood, 
treated in colors, and it contains five bed rooms and 
bath room complete. Bath room is wainscoted, and it 
is complete with exposed plumbing. Floors of hard 
wood. The third floor contains the servants' apart- 



plants are kept. An infusion of tobacco has to be ap- 
lied with a sprinkler or syringe, and many portions of 
a plant are not reached, and consequently some 
aphides escape. A"s they breed with wonderful ra- 
pidity, the plants are soon covered again. The prin- 
cipal objection to the use of tobacco as a fumigation is 
that it leaves a stale, disagreeable odor behind it, 
which clings to everything for days. This prejudices 
many against it. I would advise putting the plants 
in some shed, outside the house. 

Plants may be fumigated in a large box with strips 
of paper pasted over all cracks. One side or part of 
one side may be hung with hinges, like a door, to ad- 
mit the plants to be fumigated, or the cover may be 
lifted. Cut a hole a foot square through the bottom. 
Set the box on blocks or some other support, so that it 
will be about eighteen inches from the ground. When 
you want to use it, make a fire in an iron pot, dampen 
tobacco stems, and put them on the fire. Live coals 
are preferable to any other kind of fire, as they last 
longer. Sec the pot under the hole in the box, in such 
a manner as to force the smoke to enter it. Let the 
smoke fill the box, and allow the plant to remain in it 



clean, they can be kept so. But if you bring a few 
aphides in with them, in a very short time you will 
find some of your plants half covered with them, as 
warm rooms are favorable to their rapid increase. 

If tobacco tea is used, I would advise dipping the 
plants into it, to be sure that all parts are reached. 
Have it the color of weak tea. Put one hand over the 
soil in the pot, spreading your fingers on each side the 
stalk of the plant, and dip the top completely in, shak- 
ing it about well to make sure that no insect escapes. 
This plan is much more satisfactory than syringing. 
Tobacco dust can be sprinkled over plants, after moist- 
ening the foliage, but I do not like this method of 
fighting the aphis, because it gives the plants a dirty 
look. The best way is to fumigate. — Amer. Agrioul- 
turist. 

The Coloring of Oranges. 

According to Le Progres Medical, a new industry 
has sprung up in Paris. It is that of transforming or- 
dinary oranges into blood oranges by injecting into 
them Blebrich's scarlet, or rocelline, a harmless agent 
obtained from diazobenzol in a solution of /3-naphthol. 
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Jflanafacture of Alum in India. 

In a recent issue of the Indian 
Engineer attention is drawn to the 
manufacture of alum at Kalabagh, 
on the Indus, at the western end of 
the Salt Raupre in the Punjab. The 
works are owned and superintended 
by a native khan, and as the ex- 
penses are small the profits are very 
considerable. The process of manu- 
facture is divided into five stages — 
(a) burning the shale ; (6) extract- 
ing the soluble matter from the 
burnt shale ; (c) boiling it with salts 
of soda and potassium ; (d) crystal- 
lizing the impure alum ; (e) heating 
in earthen pots and reorystallizing. 
In the first stage the black alum 
shales, composed of clay and iron 
pyrites, are brought by coolies to 
the works, where they are broken 
up into lumps about 5 in. square. 
These lumps and brushwood are 
placed in alternate layers of about 
1 ft. thick, and when the heap is 
about 15 ft. high it is ignited from 
below. As the pile burns and tinks 
down, more layers of brushwood 
and shale are added. After burn- 
ing for about six months, the mass 
is allowed to become cold. The 
sliale has become a V)right red 
color, due to the oxidation of the 
iron, and is very friable. In the 
next stage the burnt clay is thrown 

into square earthen vats about 10 |_ 

ft. long and 2 ft. deep. Water is 

then slowly added until its level is 

nearly up to that of the shale. The soaked portion 

of the shale is raked down a little at a time into that 

part of the vat containing the water, with which it is 

thoroughly mixed ; it is afterward taken out with a 

))orforated shovel. 

The water containing the soluble part of the burnt 
shale is, after a time, drawn off into a similar vat, and 
any red solid suspended matter is allowed to settle. It 
is afterward drawn off into a shallow circular vat 
about 10 ft. diameter made of plates of sheet iron rivet- 
ed together. The solution is then boiled with an im- 
pure sodium and potassium salt called jamsan, ob- 
tained from reh — the sodium sulphate and carbonate 
efflorescence so commonly found in the Punjab. The 
liquid, after further boiling, is decanted and allowed 
to crystallize in vats of sun-dried clay. The crystals 
are about J^ in. dia- 
meter, and of a light 
grayish-green color. 
These are stacked 
and allowed to drain 
for ten days. After 
this they are put into 
earthen pots holding 
ajjojii ii^ maunds 
(112 lb.) with a hrfie 
water, and are heat- 
ed in a kiln or oven. 
The earthen pots 
are broken open 
when cool, and large 
crystals of alum, 
some 6 in. long, are 
found inside. This 
is the form in which 
it is sold in the ba- 
zars. These works 
produ^f some 3,000 
maunds per annum. 
From three to four 
seers of alum (7 to 9 
lb.) is about the 
quantity obtained 
from each maund (75 
lb.) of black shale. 



Tlie Heiglit of 
ICooms. 

According to the 
Practitioner for 
March, the English 
L'ocal Government 
Board has addressed 
a memorandum to 
the sanitary authori- 
ties of England con- 
;erning the height of 
rooms used for habi- 
tation, a recent law 
having conferred 
apon them author- 
ity to regulate this 
matter. It is held 
that it is unneces- 
sary to appoint a 




LIFE-SAVING ROCKET GRAPNEL. 

maximum height, but, as low-pitched rooms are more 
difficult to ventilate than rooms of greater height, es- 
pecially sleeping rooms, in which the occupants are not 
able during sleep to vary the conditions of air move- 
ment through the rooms, a minimum height should be 
established. While a room may have sufficient floor 
space for a given number of people, whether this num- 
ber will have enough breathing space to keep them in 
health will depend upon the height of the room. For 
example, if there is just enough breathing space when 
the height is eight feet, it is obvious that there will not 
be enough when the height is only seven feet. A mini- 
mum of nine feet is recommended, and the board will 
not approve of a smaller height than eight feet over the 
total area of the room. In a room of irregular height 
there must be a mean height of eight feet. 



the prize should 




LIFE-SAVING ROCKET GRAPNEL.-Figs. 3 4 and 5. 



THE LIFE-SAVING ROCKET 
GBAFNEL, 

Several months ago, when the 
steamship Eider, of the North Ger- 
man Lloyd's, was stranded, the 
efforts to save her were more or less 
nullified by the lack of proper ap- 
pliances for establishing communi- 
cation between ship and shore. 
This apparent lack of invention in- 
duced the proprietors of the Lon- 
don Daily Graphic to offer a prize 
of $500 to the inventor of the best 
means of communication between 
a stranded ship and the shore or a 
boat. 

The resjjonses to this offer were 
surprising. Within the short period 
from February 6, 1892, to March 31, 
1892, when the competition closed, 
no less 1,899 projects were sent in, 
and soon afterward 300 more were 
presented, making 2,200 in all. Of 
this large number, all but one hun- 
dred came from Great Britain, and 
of the hundred Germany and 
Austria furnished the larger share; 
some came from France, but only a 
very few from the United States. 
Many of the plans resembled each 
other. Those that presented any 
special features of novelty were 
published in the Daily Graphic and 
have been reproduced in the Sci- 
KN'TiFic American Supplkmekt. 
Very many of the plans lacked nov- 
elty. 

The work of deciding to whom 
be awarded was intrusted to a 
board of judges, consisting of Rear Admiral Seymour, 
C.B., Captain Vyvyan, R.N.R., Elder Brother of the 
Trinity House, and Captain VVyatt. The devices sub- 
mitted formed a wonderful collection of contrivances, 
embracing buoys, various forms of propelled boats, 
kites, balloons, guns, rockets, mortars, rafts, trained 
birds and dogs to carry lines, cranes, bridges, life 
boats, parachutes, harpoons, anchors, oil spreaders, 
aerial machines, electrical appliances, etc. Those who 
wish to know more particularly about these various 
devices will do well to consult the engravings of them 
given in the Scieis'tific American Supplement. 

The judges, after long and careful consideration, fin- 
ally decided to award the prize to Messrs. Thompson 
and Noble, of Southampton, for their rocket grapnel 

and line, of which 
we herewith present 
engraving.s. The dia- 
grams, Figs. 1 and 2, 
show how the device 
is used. The upper 
sketch represents the 
grapnel and rocket 
in position ready for 
firing. The second 
represents the rocket 
after being fired, the 
grapnel having open- 
ed out as soon as the 
ground was touched. 
The two lower figu res 
show sections Fig. 1 
of the grapnel and 
Fig. 2 of the grapnel 
fixed on the rocket 
tube. A is the head 
of the cap or grapne.; 
B, the spring to re- 
lieve the arms when 
required; C, arms of 
grapnel; F,bolts from 
head to tube for 
spring; D,side springs 
to push out arms 
when required to 
grip. L is the tube 
which passes over 
the rocket and forms 
the shell of the en- 
tire grapnel ; G, 
charge in the rocket; 
H, fuse; I, the slot 
for keeping the arms 
in position before fir- 
ing; K, hinges and 
stops for arms of 
grapnel. N is the 
connection wire to 
swivel, O, which is 
attached to the grap- 
nel tube, and con- 
ducted by the wire 
line to the rocket line 
at the end of the 
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stick, which always holds good when the rocket line 
gets burned next to the rocket. 

Fig. 3 is another view showing the apparatus set 
up ready for iiring, Fig. 4 shows the traverse of the 
rocket through the air, Fig. 5 shows the device after 
it has struck the ground. Fig. 6 is an enlarged view of 
the grapnel and attached line. 

The judges in their report speak as follows : 

"This invention is a grapnel that can be readily and 
quickly fitted on to the Boxer's Board of Trade life- 
saving apparatus rocket. The grapnel has arms fitted 
to it which keep shut closely to its sides during the 
flight of the rocket, but which, on its touching the 
ground, open out, and, when the line attached to the 
rocket is hauled on, grip the earth, and so secure the 
line to the shore. This invention provides for the 
use of either a single line or of a block and double 
line rove through it, according to distance and cir- 
cumstances. We have seen the above rocket grapnel 
tried more than once. We think it a very great ad- 
vantage that these grapnels can be fitted to the present 
Board of Trade rocket, for five reasons. First, these 
rockets are well tried, known, and approved. Second, 
there is already a large stock of them. Third, the 
plant for making them is in existence. Fourth, 
the same may be said of the troughs for firing 
them. Fifth, the line used with them has been 
well tested in all ways. 

" We do not think finality is yet nearly reached, 
and we believe that a rocket and grapnel, both 
lighter and more satisfactory, would be evolved 
in the course of properly conducted experiments. 
We think that the Board of Trade rocket line is 
capable of reduction both in size and weight; 
thereby adding to the length of range, without 
too much reducing the required strength. Be- 
fore concluding our report, we desire, in the in- 
terests of seamen generally, to record our opinion 
that circumstances often arise when a light 
shoulder line-throwing gun, such as those devised 
by Messrs. Dawson, of Dundee, and Commander 
J. D'Arcy Irvine, R.N., would be invaluable, and 
often be the means of saving life by rapidly tak- 
ing a line to a man overboard, or to a boat adrift 
or in distress, also for communication between 
two ships at sea in bad weather. By such means 
one vessel might take another in tow without low- 
ering a boat, or might be enabled to save lives 
from a sinking ship, when a boat could hardly 
live." 

The report closes with a strong appeal to the 
government to institute measures looking to the 
encouragement of new inventions calculated to 
save life. "We venture to think that this is not 
too much to ask at the hands of one of the richest 
nations of the world, and essentially the nation 
that lives by its sea-borne commerce, by its ships 
and its sailors, whose mercantile fleet numbers 
about 15,000 vessels, manned by 304,000 valuable 
lives, to say nothing of the passengers annually 
carried under the national flag — a nation the 
value of whose literally ' floating ' capital, or 
property at sea, on any given day in ships and 
their cargoes is said to be worth not less than 300 
millions sterling — a nation of people who consider 
themselves as one of the most humane and en- 
lightened in the world." 



sweets to be so easily had. This young one was so very 
unsophisticated that it had to be taught regarding the 
honey water, by dipping its tiny, slender beak into the 
sticky mass, after which it quickly learned. The old 
ones only fluttered in my hand, and would not eat, 
but would apparently enjoy that which was forced into 
their bills. But, left to themselves and watched se- 
cretly, they could be seen indulging in the sweets pro- 
vided for them. If held carefully and an insect forced 
between their mandibles, they invariably ejected it 
with a snap of the bill and a side jerk of the head. 

Of the wild flowers of Michigan, there are many 
species which the hummers visit regularly, but as 
nearly all of these flowers are so far from my residence, 
it follows that my observations are mainly made from 
our house plants and garden flowers. Of all of the un- 
cultivated species that I know, the flowers of the wild 
crab apple are most sought after by the ruby throat, 
and during the season, about the middle of May, a 
hundred birds may be seen in a few hours about a 
group of these trees. There are very few insects on 
the crabs, and in wet days none, and yet the hummers 
swarm about. They must come alone for sweets. One 
point in relation to my theory of the hummer's love for 



The Huimimlng Bird's Food. 

BY MORRIS G1EE8, M.D. 

This article refers to the ruby throat, the only 
representative of this interesting family in our 
State. Much has been written re^Fdhig the food 
of this species, and yet I am satisfied that but few 
accurate not^ have been offered to the readers. 
The 'Writer offers observations taken with a view 
to learning of the feeding habits, and does not 
pretend to assert that others' notes, however con- 
flicting, are not correct. Locality has everything to 
do with the habits of birds, and the requirements of 
the same species may differ vastly in a slight variation 
either in latitude or longitude. Again, the resources of 
a region may radically alter the food habits of any and 
all animals. Certain it is that my observations con- 
vince me, contrary to all writings that I have seen, 
that the food of the ruby-throated humming bird is 
mainly honey, and that these little fellows do not 
rely to any extent on an insect diet. 

Years ago I captured several in our flower garden 
with my insect net, and, in accordance with the views of 
all books read, they were offered insects as food, but in- 
variably completely ignored everything of this nature 
set before them. No matter whether I gave them the lib- 
erty of a large room or confined the frightened creatures 
in my hand or a small box, the result was invariably the 
same; all insect food was refused, whether small beetles 
or even those minute flies or gnats often common 
about honey-producing flowers. However, on releasing 
the captive, it would immediately visit the flowers, and 
appear to revel in the exploration of the deep recesses 
of the fuchsias and trumpet creepers. One immature 
specimen that I caught would sip sugar water from my 
hand, and even protrude its delicate tongue for the 




niums, nasturtiums, morning glories, and others are 
visited.indiscriminately. However, the fuchsias are iirst 
choice, and, wondering at their preference, I examined 
the blossoms thoroughly for insects and sweets. In 
very few cases, and at rare intervals, I found small 
insects, as no others can reach the heart of the flower, 
but in every 'case I met with a most refreshing nectar 
— to be sure, in very small quantity to us, but 
to a hummer a most plentiful supply. Let my read- 
ers pluck a full blown fuchsia blossom, and cutting 
into the calyx near the stem end, apply the part to the 
tip of the tongue, and they will be fully convinced 
why the hummer is partial to this beautiful pendent 
flo^wer. 

Thinking to test their fondness for sugar, some was 
dissolved and then dropped deeply into the blossoms 
of the creeper. In the course of the hour, in their 
rounds, the busy birds found the bait, and fully thrice 
the amount of time was spent on the extra sweetened 
flowers as was occupied over those of nature's honey- 
ing. The sweetening attracted many insects in the 
course of the day, principally ants and small flies and 
gnats, but not one instance of their capture could I 
detect, although careful record of the number of in- 
sects in each flower was kept, and the flower ex- 
amined after each bird departed. 

The movements of the hummers when visiting a 
bed of flowers are interesting. With a dash it 
is among us with the characteristic impetuosity of 
its kind, but it is not then detected by the ear, as 
the noise of a flying bird is, but slight and not 
always heard. It is when the bright, red-throated 
fellow stops in mid-air that we hear his rapidly 
vibrating wings, always loudest when he makes 
a sudden side movement from flower to flower. 
Selecting a flower, after a second's inspection of 
his surroundings, a rush is made toward it at a 
very rapid rate, but just as we think he will fly 
past or against the blossom, he stops — stops in- 
stantly. In the fraction of a second he intro- 
duces his tiny, but long, slim bill into the heart 
of the flower, and then is away to the next. The 
swiftness with which this delicate bird travels 
about, exploring hundreds of flowers each hour of 
the day, and from early morning till twilight, is 
truly a marvel. 

At each insertion of the tiny beak, his mobile 
tongue is thrust out and from side to side, and the 
sweets, and, I think, some pollen, are drawn into 
its mouth. The tip of the tongue is peculiarly 
and beautifully constructed for this purpose, and 
with the perfect adaptability of its slender, deli- 
cate bill, the bird is endowed with the means of 
securing sweets, possessed by no other groups of 
bird. 

In conclusion, I will say that I have carefully 
dissected many humming birds, both old and 
young, but have never found anything to con- 
vince me that the birds lived on insects. It may 
be that at times when flowers are scarce some 
species of insects are captured, but I am satis- 
fied that in season, when flowers are abundant, 
the ruby throat of Michigan lives on honey. — 
Scie93ce. 



Fig. 6.-LIFE-SAVING ROCKET GRAPNEL. 

honey would seem to receive a challenge, and it is that 
the ruby throat rarely hovers over the common red and 
white clover. Now, as we Know, red clover is one of 
the sweetest of flowers, and a head is agreeable to any 
one's palate, while the white clover is a great favorite 
with the honey bee. My reply to this is that the indi- 
vidual flower is too small for the ruby throat's atten- 
tion. 

On our piazza in the city are a number of house 
plants, some growing in a hanging box, others in pots 
on a stand, while several species of outdoor perennials 
and annuals flourish in a bed just below, and a large 
creeper clambers near. It is safe to say that from early 
morning till evening twilight there will be an average 
of one visit every half hour by the hummers to this 
collection. So unsuspicious have they become that one 
can study them at a yard's distance. One advantage 
in observing them is that they always make their pres- 
ence known by their pleasant humming and a faint, 
sharp chirp; thus warning one when to lay aside the 
book and watch their movements. 

On first appearing, they immediately dash toward 
the fuchsias, which ai-e their greatest attraction, and 
the next best is the trumpet creeper, and then the se- 
lection appears to them indifferent, as the pelargo- 
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The Petrified Forest of Arizona, 

BY H. C. HOVET. 

For the sake of others, as well as on my own 
account, it seems desirable to correct certain errors 
that might be amusing were they not annoying. 
The only description given by me to the public 
concerning the petrified forest of Arizona appeared 
in the Scientific American for July 33, 1893. 
Yet a long and sensational report of my visit to 
the locality has been published in the dailies of 
New York, Chicago, Kansas City, and elsewhere, 
and has even been copied in several scientific 
papers, with blood-curdling details of hairbreadth 
escapes, and alluring accounts of my finding opals, 
rubies, and sapphires, in addition to the more com- 
mon gems, that abound in what is fitly styled' i'he- 
" Chalcedony Park." All this is given in quotation 
marks, and is emphasized by the solemn statement 
that the author is a clergyman. Hence the occasion 
for this formal disclaimer. 

I may add that a letter just received from Hanna's 
ranch refers to this m after and closes as follows : "Since 
the appearance of your very comprehensive and truth- 
ful article in the Scientific American, we have had 
many letters from all parts of the United States inquir- 
ing as to our wonderful petrified forest. The Atlantic 
and Pacific Railroad have become so much interested as 
to put a special station at Whistling Post 333, where you 
got off from the fast California express to.f oot it across 
the plain to our ranch, and we shall hereafter make it 
a point to meet tourists on arrival and convey them by 
carriages to the Chalcedony Park. We wish that you 
would also let it be known that during the summer and 
fall the streams are entirely dry, so that there need be 
no fear of such perils as you had to encounter." 

♦<> >» 

In France hard water has been successfully made 
soft by means of electricity. 
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this barbarous rite has been prohibited by the govern- 
ment. Mr. Van Ingen, who took the photographs from 
which our engrav^ings were made, has also sent us 
some fine photographs of the Indian bison, the do- 
mestication of which is now being attempted. 



AN AEBIAL AND SUB-AQUATIC TOKFEDO. 
A torpedo designed to be guided in its flight on 
leaving the gun after the manner of an arrow from the 
bow, and to continue its course on or near the surface, 



Measuring llie Ri»»e and Fall in Waterways. 

Mr. F. J. Smith describes in Nature a unique method 
of observing the rate at which a river was rising after 
a fall of rain, as follows : The river was a considerable 
distance from the spot where its height was to be 
known. By means of the combination of two organ 
pipes and a telephonic circuit described in the follow- 
ing lines, I have been able to make the required mea- 
surements within rather closer limits. At the river 
station an organ pipe was fixed vertically in an inverted 
position, so that the water 
in the river acted as a 
stopper to the pipe, and 
the rise or fall of the 
water determined the note 
it gave when blown by a 
small bellows driven by 
a very small water wheel. 
A microphone was at- 
tached to the upper end of the organ pipe ; this ! should it strike the water, is shown in the accompany- 
was in circuit with a wire leading to a town station ; ing pictures. The piece of ordnance for starting the 
at some distance ; at the town station there was an | torpedo, shown in Fig. 1, is preferably a breech-load 



Lake Michigan with projectiles up to ten feet in length, 
and is said to have demonstrated that they will carry 
several miles with great accuracy of aim. 




THE GATHMANN TORPEDO-Fig. 2. 



exactly similar organ pipe, which could be lowered 
into a vessel full of water while it was sounding. By 
means of a telephone the note given by the pipe at the 
river was clearly heard at the town station; then the 
organ pipe at this station was lowered or raised by 
hand until it gave the same note. The lengths of or- 
gan pipe under water at the two stations were then 
equal, so that the height of the water in the 
distant river was shown. The determination 
can be made in less than a minute by any one 
who can recognize the agreement of two simi- 
lar notes. The arrangement when first tested 
was so placed that the height of water at two 
places near together might be easily compared. 
I found that a lad with an average ear for 
musical sounds was able to get the two heights 
to agree within one-eighth of an inch of each 
other, while a person with an educated ear ad- 
justed the instrument immediately to almost 
exact agreement. The total height to be mea- 
sured was 17 in. A difference of temperature 
at the two stations would make a small differ- 
ence in the observed heights. For instance, 
taking a note caused by 250 vibrations per second, a 
difference of 10° C. between the temperature of the two 
stations (one not likely to occur) would make a differ- 
ence of about 002 ft. in height, a quantity of no mo- 
ment in such a class of measurements. The organ 
pipes were of square section and made of metal to 
resist the action of the water. 



ing gun, the torpedo, shown in Fig. 2, being loaded in 
from the muzzle. Fig. 3 is a cross section through the 
front part of the projectile, showing the wings on top 
of the main tube, and below a weighted piece similar 
to the keel of a boat, while Fig. 4 is a cross section 
of the rear wings, the latter sliding forward on the 
body when the projectile is placed in the gun, as 
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Hook Niviii;^'iii;»' In India* 

the SciErfTiFic American of March 5, 1892, we 
engravings of the hook swingi-ig festival as 



represented in the principal view, but slipping back to 
the rear as the projectile commences its flight. The 
shape and inclination-of the wings are such as is de- 
signed to uphold and direct the projectile in a straight 
course through the air, retaining it also near the sur- 
face after it strikes the water, until its propelling 
power is completely exhausted. In addition to the 
propelling force supplied by the gun at the time of 
discharge, in the usual manner, this torpedo is pro- 
vided with further means of propulsion, concealed 
within the rear portion of its body, the combination 



The yew Pacliine House, Kantas City. 

The new Armour packing house at Kansas City was 
started up "for business" on October 1, with between 
600 and 700 men at work, which force will be enlarged 
to between 2,000 and 3,000 when in full operation, and 
as the old house (Armour Packing Company) employs 

nearly as many men, the 
total force in the employ 
of the Armours in the city 
will be between 5,000 and 
6,000 men. 

One of the most interest- 
ing features of this plant is 
the cooling machinery for 
the two cold storage 
houses, one 178 X 135 feet and the other 178 X 118 feet, 
each four stories high, with capacity for 10,000 beeves 
daily. The refrigerating machinery cost 1250,000, and 
was furnished by the Frick Company, of Waynesboro, 
Pa. The machines are their single-acting vertical com- 
pressors with horizontal engines. The power is fur- 
nished by two 150 horse power tandem compound con- 
densing Corliss engines, and each of the two refrige- 
rator machines has a capacity of 200 tons per day. This 
is sufficient to reduce to the freezing point a space of 
4,000,(X)0 cubic feet. Each cooler is supplied 
individually with large steel ammonia pipes, 
and the system by which they are connected 
with the ice machine is such that the full pres- 
sure can be turned upon any one cooler if neces- 
sary. In case one of the ammonia tanks be- 
comes disabled, by a system of pipes and shut- 
off valves the pressure can be transferred to 
the other tank without any loss of cooling 
power whatever. There are over 200,000 feet 
of ammonia pipes in the several coolers. The 
machines were set up under the direction of 
Thomas Shipley, who had 250 men under his 
direction for thirty days, the machines and 
materials used having required 150 cars in their 
transportation from the works in Pennsylvania 
to the packing house. —7ce and Refrigeration. 



Hoiv to Get Rid of mosquitoes. 

In a late number of Insect Life, Mr. L. O. Howard 
publishes a note upon the use of kerosene against them, 
the substance of which is as follows : On the surface of 
a pool of water, containing about 60 square feet, he 
poured four ounces of kerosene. This formed a very 
thin oily film on the surface of the water. On the 5th 
of July the pool was teeming with animal life, but for 
the next ten days that the pool was under observation 




THE GATHMANN TORPEDO AND TORPEDO GUN-Fig. 1. 



practiced by the heathen at Madura, in India, with a 
description of the proceedings by the American mis- 
sionary Rev. J. S. Chandler. We have lately received 
some additional photographs of the same performances, 
from Mr. H. C. Van Ingen, artist and photographer, at 
Coonoor, Nilgiris, S. India. The further practice of 



being designed to give the projectile a great range 
and high speed through either the air or water. A 12 
inch torpedo of this construction is adapted to carry 
350 pounds of a high explosive. The improvement is 
the invention of Mr. L. Gathmann, a mechanical en- 
gineer of Chicago, who has made a number of tests on 



no living insects were observed. A-t the end of this 
time, a count of the insects on a small portion of the 
surface, from which was estimated the total number, 
showed 7,400 — 370 of which were mosquitoes. The kero- 
sene remedy was tried this last summer on the swamp 
meadow pools of Stratford, Conn., with much success. 
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RECENTLY PATENTED INVENTIONS. 
Electrical. 

Electrode AND Incandescent Elec- 
trical Conductor.— Lewis L. Jones, Brooklyn, N. Y. 
Arc light pencils and fllmentary conductors for incan- 
descent lights are, by this invention, designed to be 
formed of a paste composed of a refractory or non-con- 
ducting oxide, a metallic or conducting oxide, and a 
fiuid binder consisting of the acid solution of two ox- 
ides, one refractory or non-conducting, tht other me- 
tallic and conducting, then drying the article and 
subjecting it to a high heat. Or the mixture may.be 
made by stirring together powdered ingredients of re- 
fractory earthy substances with metallic conducting sub- 
stances, or in other ways, it being designed to form a 
substance which, for either arc or incandescent lighting, 
will have longer life than the carbons, and give greater 
intensity and steadiness of light. 



Kailvray Appliances. 

Switch Operating Device.— Benja- 
min Bartelmes, Brooklyn, N. Y, This invention pro- 
vides an attachment for a cable railway car to set a 
platform switch in advance of the car, if the switch 
has been left open by a car ahead leaving the track. 
Combined with a forward extension of the car plat- 
form IS a vibratable weighted arm with a wheel at its 
outer end, a flexible connection extending from the 
arm over a pulley and thence to the car platform, the 
device being adapted for detachable connection with 
the platform dashboard. 



JTIeclianical. 

Shaper and Cutter Head.— John J. 

Quinn, Rochester, N. Y, The shaper head provided by 
this inventor has its body made up of a series of col- 
lars, each or which has a central bore enabling the 
head to be secured to a mandrel, while the knives have 
dovetail tongues fitting in keyways in the collars, 
enr^ keyway being partly in two collars, so that the 
oody portion of the head and the knives are rabbeted 
together. A sectional head is thus formed which may 
be easily put together or taken apart, one which will 
cut effectively, and in which the knives may be quickly 
and firmly fastened in place. Heads of this class are 
especially adapted for use in cutting raised panels, 
mouldings, and similar work. 

Builders' Scaffold. — John E. Ennis, 

Duluth, Minn. Portable scaffolds of great strength and 
simple construction, and easy to handle, are described 
in this patent. The main support consists of a shaft 
formed of a tubular rod, with a collar reversibly 
mounted near one end, a bracket and clutch mechan- 
ism being also mounted on the shaft, the mechanism 
including reversible clutch members, whereby the me- 
chanism is adapted to move the shaft and the bracket, 
or be movable on the shaft to raise the bracket. 
Tbe parts of the device may be systematically assem- 
bled, and can be bodily transferred from one floor to 
the other, the workman and material supporting plat- 
forms being raised while the work is going on, to keep 
tbe material and the wall at substantially the same 
levels. 



Agricultural. 

Plow. — John P. Couch, Henrietta, 

Texas. This is a cheap and simple cultivator plow for 
barring and dirting cotton and other plants, and has a 
mould board to turn the dirt away from the plant, and 
a land side extending above and below the mould 
board to steady the plow and prevent the dirt- from fall- 
ing back upon the plant. A shovel plow is arranged 
to the rear of the mould board plow to break up the 
dirt turned back by the latter and immediately throw 
it biick toward the plants, thus avoiding delay and pre- 
venting any damage from storm or other circumstances. 
The auxiliary standard, carrying the shovel plow, may 
be arranged upon the same side of the beam as the 
main standard or upon the opposite side. 



miscellaneous. 

Bicycle Saddle.— Charles Stein, 

Meadville Pa. The saddle and springs are of the usual 
construction, and the parallel members of each spring 
terminate in a yoke, with a threaded bore receiving a 
screw, one end of which has a right thread and the 
other a left, while centrally is a wrench head or nut by 
which the screw may be turned, and the springs be 
thereby drawn together or forced apart. The seat be- 
iog connected with the upper members of the springs, 
the saddle may, by this improvement, be instantly ad- 
justed to bring the seat to the desired inclination or 
angle in relation to the machine. 

Faucet.— William W. Riner, Los ^An- 
geles, Cal. This is a faucet more especially designed 
for use on sheet metal cans and similar vessels, being 
easily operated, very effective, and of simple and dura- 
ble construction. In one side of the bottom of the can 
is a recess, in the vertical wall of which, inside the can, 
is the Heat, having a tapering bore, of the faucet. The 
inner end of the spout is tapered to fit the bore, and 
has a lateral opening corresponding with one in the 
bore, the openings aligning when the outer end of the 
spout is turned downward to discharge the contents of 
the can, but the apertures being disconnected when the 
end of the spout is turned up in the recess. 

Lobster Shipping Apparatus.— Ar- 
thur McGray, Yarmouth, Canada. A tank with shelves 
and havin a detachable door, feedpipes at the sides 
dischargii upon the shelves, exhaust valves opening 
from the tank, in connection with a pumping appara- 
tus, form the principal features of this improvement, 
the tank being designed to be carried on a vessel and 
afford the means of carrying lobster? long distances 
alive. The device is portable, and can be readily re- 
moved from and placed in position on a vessel, or the 
tanks maybe built in tlie vessel, and the removable 



door allows for giving the lobsters air without disturb- 
ing the pipes or cocks. 

Pendent Set Screw Driver.— Da- 
vid Mendelson, New York City. This invention re- 
lates to a tool used for adjusting the setting stem in 
stem-winding watches, and provides a single tool which 
may be instantly adjusted to fit a stem and sleeve of 
any size, so as to be equally useful in adjusting two- 
slotted and four-slotted stems. The stem of the handle 
is provided with four spring arms which stand normally 
apart at their free ends, each arm having a terminal 
blade adapted to enter a slot in the watch stem sleeve, 
while a clamping ring slides on the divided stem. 

Motor. — John C. Lueneburg, Lake- 
field, Minn. This is a simple and durable motor de- 
signed to drive machinery such as is employed for pro- 
pelling vessels and vehicles. A slide having foot. rests 
is connected with the machinery to be driven, a lever 
being pivotally connected with the slide, and a frame 
pivotally connected with the lever, there being handle 
bars on the frame to be taken hold of by (4ie operator 
as he presses with his foot on the foot rests on the 
slide. The sliding motion thus effected by the feet and 
hands is by proper gearing converted into the rotating 
of a propeller shaft, novel steering devices being also 
provided. 

Burnisher.— Thomas Lloyd, Boston, 

Mass. This is a tool designed to facilitate the burnish- 
ing of boots and shoes, stoves, and hot articles of vari- 
ous kinds, and all kinds of metallic ware, a convenient 
means of tightening the rubbing surface of the burn- 
isher being provided, so that it may always do the most 
efficient work. The burnisher tube is of flexible mate- 
rial and has a separate head in each of its ends, a cen- 
tral rod connecting the ends, and there being a screw 
tension mechanism for forcing the heads apart and 
stretching the tube. The nature of the body or rubbing 
surface depends upon the use to which the implement is 
to be put. 

Road Cart.— Charles H. Kallbreier, 

Tell City, Ind. The body of this vehicle is suspended 
upon its springs in a manner designed to insure its 
riding easily and being kept perfectly level, while a per- 
son may easily get into and out of it by means of a rear 
step, the seat swinging to one side. Combined with 
the cart body and Us supporting gear is a transverse 
front end spring supported by the shafts, and a hinged 
connection between the middle of the spring and the 
middle of the front of the body. When two or more 
persons are in the cart the spring is compressed, and 
the plate supporting it may be adjusted so that the 
body and spring will assume the correct relative posi- 
tion. 

Grate. — Frederick Carel and Wayland 

F. Davidson, Charleston, West Va. This is a grate 
which may be used to heat a single room, or for two, 
three, or four adjoining rooms, forming a recessed grate 
in one room and a projecting grate in another. It is 
journaled on a base, with a socket which turns on a 
pin, and plates fitting in grooves in the base plates fit at 
their outer edges closely to the walls of the fireplace, 
lap plates lapping against the sides of these plates. A 
partition may be employed to divide the grate into com- 
partments, the partition being hollow, and open at its 
upper and lower ends. In using the grate for differ- 
ent rooms the passage of light or sound between the 
rooms is prevented. 

A Rocking and Invalid Chair.— 

Harris W. Stern, La Salle, III. This is a combination 
construction, designed to be used as a reclining chair, 
a rocking chair, or a chair for use in nursing the sick, 
means being provided for carrying the foot rest up 
to a level with the seat, or placing it at any desired an- 
gle but a slight distance above the floor. Combined 
with a platform rocker is asliding frame, swinging ver- 
tically at its outer end when slid outward, a rest being 
pivoted to the frame, and secured in folded position by 
latches, while folding legs are pivoted to the forward 
end of the rest. 

Pen or Pencil Carrier.— Herbert E. 

Thornhill, Lyons, N. Y. This is a device made of 
wire in the form'of a V-shaped loop, its arms having 
eyes to receive the pencil or penholder, and one of the 
arms having also an eye to receive the fourth finger, 
while an offset or loop Is made to cover the position of 
the first finger. The device is designed to fit comfort- 
ably over and around the fingers, and carry and guide 
the pencil or pen in writing. 

Automatic Bottle Stopper.— Rich- 
ard G. Williams, L'Anse, Mich. Upon an adjustable 
band around the bottle neck is hinged a swinging lid, a 
sliding rod moving in keepers on the side of the bottle 
being connected with the lid, which is closed by upward 
pressure upon the rod. The rod extends below the 
bottom of the bottle, so that when the latter is at 
rest on a shelf or table, the lid is closed, but the mo- 
ment the bottle is raised the lid flies open. 

Fence Weaving Machine.— William 

Lowden, Middleville, Mich. This is a simple machine 
adapted to run upon and spread the stretched fence 
wires and weave with them a series of fence pickets, 
the device obviating tbe necessity of separate tracks, 
while being easily and rapidly oj>erated to make a very 
substantial fence, A main feature of the improvement 
is a sprocket wheel having a hollow hub with channels 
within and on opposite sides, and rollers journaled at 
one end of the hub, the strands of each pair of wires 
being passed through the wheel and held in thje oppo- 
site channels, the wheels being revolved to twist the 
wires after each picket is dropped in place. 

Flower Holder.— Silvie Lord, New 

York City, This holder has the form of a circular pan 
with flaring sides, in which a central cylindrical 
compartment of greater height, around which are sup- 
ported by wires outwardly inclined tubes, both the pan 
and central compartment being supplied with water. 
By placing flowers in and around the inclined tubes 
and centrally, great facility is afforded for their artis- 
tic and natural grouping, while the flowers will be se- 
curely held and abundantly supplied with water. 



Slating Compound.— John B. Coles, 

Bayonne, N. J. This is a compound of solu ble glass, 
alumina, and other ingredients, to impart to various 
substances or articles to which it is applied a surface 
which may be readily written upon, while the marks 
may be quickly erased with water and a sponge or 
cloth. 

Gopher Trap.— George Moor, La Fay- 
ette, Oregon, This device has a spring-pressed spear 
engaged by a pivoted trigger, a swinging bait lever be- 
ing connected with one end of the trigger, the con- 
struction being such that the mechanism will be tripped 
when the gopher attempts to pass beneath the trap. 
The device is also designed to be used for killing other 
small animals. 

Design for a- Spoon.— Thomas H. 

Bates and Albert O. Quimby, Fresno, Ciil. On the 
handle of this spoon, are represented the two hemi- 
spheres apparently joined by clasped hands, over 
which are figures of caravels or email vessels, while in 
the bowl of the spoon is a bird's-eye view of the Co- 
lumbian Exposition. 

Note. — Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



NEW BOOKS AND PUBLICATIONS. 

Bulletin No. 4, Geological Survey 
OF Alabama. Report on the geology 
of N. E. Alabama and adjacent por- 
tions of Georgia and Tennessee. By 
C. Willard Hayes, Assistant Geologist 
in Charge. 13mo. Pp. 85. Map. 
This pamphlet treats of topography, drainage, strati- 
graphy and structure of the district. The older method 
of measuring lines across the country at intervals of 
ten miles has been dropped and the geological data was 
at first placed directly upon the topographic miip, but 
this method has been modified by discarding the plane 
table and plotting all lines in the notebook. The work 
is accompanied by an excellent map of the district. 
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For Sale— Corliss steam engine, 100 h. p., with boilers, 
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Perforated Metals of all kinds and for all purposes, 
general or special. Address, stating requirements. The 
Harrington & King Perforating Co., Chicago. 

To Lfct— A suite of desirable offices, adjacent to the 
Scientific Americati offices, to let at moderate terms. 
Apply to Munn & Co., 361 Broadway, New York. 

Fine castings in brass, bronze, composition (gun 
metal), German silver. Unequaled facilities Jas. J. 
McKenna & Bro., 424 and 426 East 23d St., New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, ?4 ; Munn & Co., publishers, "361 Broadway, N. Y. 

Canning machinery outfits complete, oil burners for 
soldering, air pumps, can wipers, can testers, labeling 
machines. Presses and dies. Burt Mfg. Co., Rochester, 
N.Y. 

Competent persons who desire agencies for a new 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cnnnot be 
expected without remuneration. 

Scientiltc American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

[Tlinerals sent for examination should be distinctly 
marked or labeled. 



(4588) C. W. W. writes : I have two so- 
lutions of pig iron, one in HnOa (sp. gr. I'S) 

one in HCl (sp. gr. 1"1) 
The residue from the HnOa solution contained little if 
any carbon. Does this indicate that there ^s little or no 
graphitic carbon in the sample? In the HCl solution 
the residue contains considerable carbon. Can this be 
precipitated combined carbon ? 1. Is graphitic carbon 
in pig iron soluble in HnOg (sp. gr. 1*2) ? 3. Is combined 
carbon in pig iron precipitated by solution of the iron 
in HCl (sp. gr. I'l) ? 3. What is the peculiar odor 
emitted when pig iron is acted upon by HCl ? A. Un- 
doubtedly, were heat applied in the solution, the nitric 
acid might dissolve much of the graphitic carbon. By 
solution in HCl a great part of the combined carbon 
escapes as hydrocarbons. The peculiar odor you speak 
of is largely due to these. If gently heated, and if the 
hydrochloric acid is of sufficient strength, all the com- 
bined carbon will escape as hydrocarbons. To obtain 
all the carbon a perfectly neutral cold solution of cupric 
chloride may be used. This dissolves the iron and 
leave? alJ tbe carbon. 

(4589) A. B. Y. asks how to split paper. 
A. Coat both sides of the paper to be split with flour 
paste, working well into the paper. Take two pieces of 
stout white muslin and paste one on each side of tbe 
paper. Smooth down carefully, remove excess of paste 
and allow the whole to dry thoroughly. Artificial heat 
may be used if desired to hasten the drying. When dry, 
grasp the two pieces of cloth firmly, one in each hand, 
and pull|8lowly and evenly. Tbe paper should split in the 
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middle, leaving the cut or printing on each aide. The 
appearance, of wood cuts is improved by thiB method, 
aait S'^'*''^ ^''^ ^o^"^^^^*^"^ ^'f ^" artist's proof on India 
paper. Many magazine or illustrated newspaper curt? 
may be split and mounted into books to illustrate them 
more fully. The effects obfained are really siirpri^intj. 

(4590) G. E. C— A correspondent of the 

Lancet Pttitee that he has found the following prejiara- 
tioTi most useful in capes of falling of the hair: 

Tmcture of jaborandi J^ oz. 

Lanoline 3 drm. 

Glycerine 2 oz. 

Mix (by the aid of a little Foft soap). A little to be 
rubbed in every ni^ht. 

(45£1) Mr. G. H. S. writes : In this city 

(Pncbli), Colorado) we have an electric Ime controlled 
by one power house and on one circuit of over 25 miles. 
One track from the Bessemer steel works to near the 
Overton oil refinery (both suburb.^ of Pueblo) i.'* about 
14 miles long, and its branches make up the rest. There 
are about 30 care, some with one to three trailers, at 
work at one time, each car with two motors of 40 horse 
power uping up to 50 amperes of current. This is the 
longest line on one circuit known to me. 

(4592) F. G. asks : In calculating, how 

would you go about figuring the size and weight of a 
fly wheel for a certain size engine ? In what propor- 
tion in area is the suction and discharge pipe to the 
water cylinder on a pump for boiler feeding, and others 
al-o? A. The sizes of fly wheels vary considerably with 
different makers and for the different uses of the en- 
gine, as well also the weight; 3 to 5 times the length of 
the stroke is about the range for diameter, and from 
70 to 100 pounds per indicated horse power for the 
weight is a common practice with makers of (vOrliss 
engitiep. The lighter weights are assigned to engines 
r II lining machinery of uniform load. The unequal 
pressure during the stroke by an early cut-off is also 
an essential factor. You will find the formulas for the 
different kinds of engines, with explanations and ex- 
ample?, in Nystrom's " Mechanics," pp. 446, 447, $3.50 
mailed. The relative diameters of suction and force 
pipes for boiler feeding vary by one size of the usual 
iron pipe sizes. For long suctions or long discharge 
there should be an additional size for a long pipe. 

(4593) a W. J. asks for the formula 

for finding the ratios for the months, for finding the 
(lay of week that any givtai date of month falls upon. 
A. You will find the tables of the ratios for sixty cen- 
turies, and the ratios for the months, with examples 
for working the computation and an explanation of the 
old and new style calendar in relation to the days of 
Ihe week, in Scientific American SuprLEMENT, No. 
879, 10 cents mailed. 



TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countrie-a may be had on application, and persons 
contemplating t he securing of patents, either at home or 
abroad, are invited to write to this office for prices 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scientific American, 361 Broad- 
way, New York. 



INDEX OF INVENTIONS 

For tvhicli Letters Patent of the 
United States urere Granted 

November 8, 1892, 

AND EACH BEARING THAT DATE. 

[See note at end of Hst about copies of these patents.] 



Advertislngdevice, J. A. & J. B. Wright 485,676 

Aerating liquids, process of and apparatus for, C. 

H. Sch ult z 486,665 

Aging liquors, process of and apparatus for, T. 

R. Timby 485,999 

Aging wines, spirits, or other liquors, apparatus 

for. T. R. Timby 486,000 

Air compressor, hydrostatic, W. T. Wood 485,853 

Air compressor, windmill, f- O. Perry 485,881 

Air laden therewith, separating grain and dust 

or stive from, F. E. Duckham 485.915 

Animal trap, G. H. Wells, Jr 486,005 

Armor plate, H.Clay 485,6&1 

Autographic register, P. E. T-.oree 485,955 

Badge illuminated. P.J. Mcljain 485,748 

Bag. See Feed bag. 

Bag fastener, R. G. Williams 485,675 

Baling machine, E. A. Walker 485,824 

Banjo attachment, W. L. Roberts 486,053 

Barrel stand, M. Herzberg vt al 485,742 

Bath. 8ee Sitzbath. 

Beams, art of and apparatus for cutting flanged, 

J. A. Potter 485,981 

Bearing, W. H. Bache 48fi,061 

Bearing, anti-friction, F. Mossberg 486,a'>2 

Bearing, shaft, C. F. Search 485,890 

Belt, electric, K.N. Teflt 485.754 

Belt reel, C. W. Schubert 4a'i,664 

Bicycle treadle crank, W. V. Ash 485,678 

Bill holder, A. G. Park 485,750 

Bit. See Bridle bit. 

Blower, compound steamjet, W. McClave 485,821 

Boat launching carriage, H. J. Woods 486,012 

Boiler. See Steam boiler. 

Boiler feeder and indicator, P. A. Newman 485.976 

Boiler oil inieotor, (>. A. Enholm 485.920 

Boiler water, indicator, W. H. Rodgers 486,054 

Bookbinder's extensible j.'lue block, J. F. Glenn. . 485.760 

Book, scrap, J. V.Houston 486,937 

Boot or sh oe, G. B. Hooper 485,813 

Bottle filling apparatus, J. Jackson 485,iW2 

Bottle fllhng device, H. Meinhard 485,803 

Box cover, F. V. Ettlinger 485,790 

Boxer's ring, G. E. Sterry, Jr 485,896 

Bracket. See Shelf bracket. 

Braid case. C. F. Sundstrom 485,'i«X5 

Brake beam, H. B. Robiscbung 485' 823 

Bran duster, A. Heine 48.'),867 

Bridge, truss, J. F. Hardesty 485,689 

Bridges, wire support on draw, J. B. Scace 485.662 

Bridle, Goodell & Hopkins 485,685 

Bridle bit. J. Maddox, Jr 485 638 

Broom attachment, G. H. Abrams .". 486'0f») 

Brush, W. Melius 485,642, 486,816 

Brush heads, apparatus for inserting plugs in, C. 

E. Thompson 485,670 

Buckle, C. R. Harris 485.628 

Buildings, metal framework for, J. M. Larimer. . . 485.'870 

Buildings, structural work for, J. M. Larimer 486,871 

Burner. See Gas burner. 

Burning solid carbonaceous fuels, means for, W. 

McClave 486,820 

Butter mould, S. H.Jones 486.043 

Butter worker and weigher, T. Muir 485,968 

Button, G. H. Perrine 485,848 

Button and fastener, combined, H. D. Wirt 486,009 

Canes, uiebrellas, etc., attachment for, C. A. Rud- 

yard 485,806 

Canning apparatus, W. N. Macqueen 485,967 



Car and truck safety attachment, A. Ellis 485,918 

Car brakes, coupling for pneumatic, R. W. Tins- 
ley 486,001 

Car coupling, V. De Ford 485,736 

Car coupling, H. B. Grant :... 485,928 

Car ceupling, J. O'Haire 485,878 

Car coupling, L. C. Martin 485,829 

Car coupling, V. McDonald 4a5,969 

<:ar coupling, M.l\ Miles 486,965 

Car coupling, C. S. Park 485,804 

Crr coupling, M. T. Scott 485,752 

Car coupling, H. G. Wood 486,011 

Car spring, L. Pflngst 485,652 

Car, street, J. E. Foster 486,aS4 

Cars and platforms, system of lightning railway, 

D. H, Nichols ct a; 485,647 

Cars, auxiliary motor for, W. Crook, Sr 486,031 

Cars, combined wheel and rail brake for, J. 

Grady 486,037 

Cars, sanding device for railway, W. B. Leltch . . . 485,703 

Carbon filaments, manufacture of, T. A. Edison, 

485,615, 485,616 

Carding engine, W. P. Canning 485.680 

Carding engine, traveling flat, W. P. Canning 485,685 

Carding engines, device for supporting and ad- 
justing screens or undercasings for the cylin- 
ders or rollers of, W. P. Canning 

Carriage, cbalr, or rocker, convertible, N. Silver- 
son 

Carriage slelgb attachment, baby, Bendure&Til- 
bery 

Cart, road, E. A. Keasey ft al 

Case. See Braid case. Cigar ease. Coincase. 

Cash register, E. T. I'aylor 

Cash register and adder, Claudln & Robert 

Cash register, indicator, and check printer, R. 
Lament 

Caster, H. H. McElhiney 

Casting arm or, Ch ase & Gantt 485,784, 

Casting brake shoes, pattern for, W. H. Kramer.. 

Chair bottom , spring, S. Konz 

Check, draught, etc., bank, A. D. Gamer 

Chenille cutting machine, W. T. Smith 

Churn, J. A. Papot 

Cigar bun ching machine, J. R. Schmitt 

Cigar case, J. O. Ullin 

Cigar tip perforator, R. Cohen 

Clamp. See Rubber dam clamp. 

Clay and products thereof, treating, A. D. Elbers 

Claying drying and sifting apparatus, E. C. Lit- 
tle 

Cleaner. See Dish cleaner. Grain cleaner. 

Clevis, plow, A. E. Guild 

Clock, electric, McAnUs & Fleming 

Cloth cutting machine, J. M. Schollenberger 

Clover hullers ana separators, grain cleaning at- 
tachment for, R. McLain 

Coal or ore bins, counterbalance for the discharge 
apparatus for, R. W. Ericson 

Cock and coupling for barrels, etc., combined, T. 

E. Murray 

Coin case, J . S. Walker 

Coke, manufacturing or burning, J. C. Anderson.. 

Collar, animal, J. W. Hull 

Conveyer trough gate, J. M. Dodge 

Cooker, steam, I. S. Mowrer 

Copper by electricity, apparatus for and process 

of refining, F. Farrel 

Corns, device for removing, R. Viol 

Counter stifTener, E. Brazier 

Coupling. See Car coupling. Hose coupling. 
Joint coupling. Thill coupling. 

Cracker machine valve mechanism, C. S. Fowler- 
Cry stallizing and setting box, F. W. Arvine 

Culinary vessel, Snyder & Lock wood 

Cultivator, W. C. Moore 

Cultivator, straddle row, R. C. Buckley 

Current transformer, continuous, E. Thomson.... 

Current wheel, H. C. Gardner 

Cutter. See Meat cutter. Rotary stock cutter. 

Cutting fustians or other weft pile fabllcs, ma- 
chine for, Mann & Smith 

Cutting the pile of fustian or other pile fabrics, 
machine for, J. J. Mann 

Cycle saddle post, C. E. Hadley 

Cycle vehicle, C. W. Saladee 

Dentists and surgeons, mouth holding apparatus 
for, H. M. Case beer 

Derrick, W. W. White 

Dice caster, J. J. Parker 

Dish cleaner, F. D. Harding 

Display stand, S. Newman .- 

Door operator and supporter, J. A. Hess 

Door securer, J. R. Royer 

Doors, device for automatically closing and open- 
ing sliding, J. A. Gatfleld 

Drawing frame stop motion, C. A. Taft 

Dress elevator, J. G. Wintjen. .-: 

Drier, De Lany & Dooley, Jr 

Drill. See Grain drill. Rock drill. 

Ear wire forming device, D. Mendelson 

Electricjlight circuits, switchboard for, Moore & 
Henry 

Electric motor controller, J. P. B. Fiske 

Electric motors, rheostatic controller for, J. P. 
B. Flake 

Elevator. See Water elevator. 

Engine. See Carding engine. Pumping engine. 
Steam engine. 

Exhibitor, rocking chair, H. Albin 

Eyeglass holder, W. A. Copeland 

Feed bag, ad jus table, F. F. Atkinson 

Fence, E. B. Maxwell 

Fence building tool, J. W. Brennaman 

Fence wire twister, slat, S. J. Blankenbaker 

Fencing bands, machine for making wire, J. A. 
Tatro 

Fencing, metallic, H. A. Harrington 

Fiber preparing machine, J. L. Acosta 

Fibrous materials, apparatus for pressingand dis- 
integrating, J. H. Brown 

Fifth wheel, W. H. Bache 

Filtering tube, M. Epstein 

Fire box, F. H. Bailey 

Fire escape, A. Bowers 

Fire escape, J. F. Downes 

Fire escape, L. S. Hodgdon 

Fire escape, L. Lester 

Fire escape, E. Rank 

Fire kindler, P. Morency 

Fireplace draught regulator, B. W. Peel 

Fishing reel, A. D. Hendrick 

Flask. See Moulder's flask. 

Flax or other fiber yielding plants, machine for 
treating, E. Bosse 

Files, etc., means for clearing apartments of , D. 
A. Jones 

Flour safe, E. J. Lemmon 

Folding table. E. F. Bassett 

Forge. electric, Burton & Angell 

Fracture apparatus, C. S. Webster 

Fruit bleaching apparatus, E. Ireland 

Fumes, screen for metallic. M. W. lies 

Furnace. See Gas enelne exhaust fuumace. 

Furnace, Johns»n & Moran 

Furnace, G. T. Moe 

Gas burner, C. S. Dean 

Gas engine exhaust furnace, H. J. Selgneuret 

Gas making apparatus, A. Noteman 

Gate. See Railway gate. Railway safety gate. 

Gears, pitch gauge for bevel, W. Holland 

Gig mill, N. H. Grosselln, File 

Glassware for shipment, packing, C. Runyon 

Glove or mitten, Berth eau& Ho^en 

Governor, steam engine, E. L. MillB 

Grain cleaner , A. Heine 485,845, 

Grain drill. Fuller & Lee 

Grapple, R. Jones 

Grate, E. Fales 

Grate, shaking, L. E. Jordan 

Grater for culinary purposes, J. Wich 

Grinder, sickle. A, J, Neff 

Grinding cutlery or other tempered steel articles, 

A. Johnston 

: Grinding mill, A. S. Tragethon 

I Grinding the teeth of harvester sickles, D. Car- 
rier 

Ham, J. Swigert 

I Hame fastener, G. M. Roat, 

Handle, C. II. Maschmeyer 

i Handle protector, pick, G. M. Newton 

1 Harp, Durkee & Lanterman 

Harrow, N. Anderson 

Harrow, Ford & Moffitt 

Harrow, disk, C. S. Sharp 

i Harvester binder, J. Lund 

Harvester, broom com, G. W. Peterson 

Harvester, corn, W. A. Young 

Hat and brush therefor, A. Mauser 

Hat stiflfening machine, W. H. Bamum 

Hay loader, J. L. McCreary 

Heater. See Water heater. 

Hinge lock, R. Deane 

Hoisting device, A. L. Plotner 

Hose coupling, F. W. Wright 

Hose reel, R. D.Wirt 

Hydrant, W. H. Bootman 

I Ice cream freezer, J. E. Newhouse 

Ice forming and preserving room, J. M. Rosse — 

Indicator. See Boiler water indicator. 

In sect trap, E. Koecher 

' Iron, melting. H. J. Graf 

Ironing machine. Nelson & Kreuter 

Jack. See Lifting jack. Vehicle jack. 

Jar holder, fruit, J. G. Van Altena 

Joint. See Rail joint. 
I Joint coupling, long, F. I. Maule 



485,679 

485,991 

485,781 
485,763 

485,998 
486,030 

485,951 
485,706 

485,786 
485,949 
486,046 
486,925 

485,777 
485,749 

485.987 
486.004 
485,861 

486,917 

485,636 

486,931 
485,645 

485,888 

485,971 

485,789 

486,847 
485,778 
485,904 
485,630 
485,913 
485,819 

485,618 
485,726 
485,604 



485,863 
486,015 
485,993 
485,705 
486,027 
485,669 
486,624 



485,958 

486,050 
485,865 
486,056 

485,609 
485.756 
485,70!! 

485,690 
485,975 
486,934 
485,661 

485,926 
4«5,997 
485,780 
486,911 

485,964 

485,643 
485,620 

485,619 



485,831 
485,909 
485,600 
485,641 
485,835 
486,025 

485,723 
485,741 
485,901^ 

485,837 
486,060 
485,788 
486,018 
485,834 
485,914 
486.041 
485.954 
485,656 
485,644 
485,772 
486,794 



486,734 

486,044 
486,048 
485,855 
486,029 
485,672 
486,940 
485,797 

485,762 
485,966 
486,910 
485,988 

485,877 

486,042 
485,929 
485,985 
486.024 
485.817 
485,866 
486.035 
485,944 
485,684 
486,045 
486,068 
485.973 

485,697 
486,003 

485,607 
485,996 
485,751 
485,846 
485,977 
485,737 
486,677 
486.623 
485,666 
486,956 
485,711 
486,014 
485,640 
485,601 
485,769 

485,613 
485,774 
485,729 
486,010 
485,603 
485,646 
485,805 

4a'j,815 
485,927 
485.707 

485,850 

4S5,96i 



Jourhal hearings, composition of matter for, A. 

G. H aley 485,688 

Key, J. W. Toops 486,725 

Kitchen cabinet, E. F. Smith 485,718 

Kneader, dough, E. Prescott 485,822 

Knitting machine, R. Emerson 485,738 

Ladders, combined side and center brace attach- 
ment lor step, A. O. Tannenberg 485,900 

Lamp, W. Benner 486,022 

Lamp, L. F. Griswold 486,038 

Lamp and cigar lighter, pocket, H. A. Sherman... 486,990 

Lamp, electric arc, G. Kirkegaard 485.744 

Lamp, electric arc, J. R. Steers 485,895 

Lamp filament, incandescent, T. A. Ediaon 485,617 

Lamp, incandscent electric, A. C. Carey 485.682 

Latch and lock, combined, W. H. Smith 485.667 

Latch, gravity, J. W. Toops 485,724 

Lathe, W. Von Pittler 485.773 

Lathe for roughing lasts, A. G. Fitz 485,621 

Lead, treating oxidized or corroded, R. W. F. 

Abbe 485,730 

Letterbox, house door, J. W. Coe, Jr 485,860 

Letters or designs in relief, producing, M. J. D, 

Carter 485 608 

Lifting jack,"G.' C.' Wlmpee !".'!;!!!.'!!".".'.".'.'.'.'.".'." 485^902 

Lighting and heating apparatus, D. \V. Clegg 485,827 

Liquid agitator, J. D. Stephens 486,753 

Lock. See Hinge lock. Registering lock. 

Lock, A. O .Tannenberg 485,899 

Lock case, J. Roche 485,885 

Locket.W.J. Faulkner 486,033 

Logturner,W. E.Hill 485,696 

Loom batten, O. W. Schaum 485,886 

Loom picker check, S. Greenwood 485.686 

Lumber puller and wasder, J. D. Hills 485,935 

Lumber pulling, washing, and assorting machine, 

J. D. Hills 485,936 

Mail crane. W. H.ElUs 486,032 

Malting apparatus, J. Saladin 485,986 

Mandrels for electrolytic deposit of tubes, manu- 
facture of, F. E. Elmore 485,919 

Manual motor, P. Baldensperger 486.020 

Manuscript cover, G. H. Kent 485,814 

Matrix making machine, Kletzker & Goesel 485,702 

Measuring and registering the measurement of 

lumber, machine for, C. Kidder 485,946 

Measuring vessel, J. Snorf 485,992 

Meat cutter, O. D. Woodruff 485,854 

Mechanical muvement, J. C. Githens ,.. 485,625 

Mill. See Gig mill. Rolling mill. Sawmill. 
Mould. See Butter mould. 

Moulder's flask, G.J. Keenan 485,764 

Motor. See Manual motor. Powder motor. 
Mowers, grass catching attachment for lawn, W. 

J.O. Astrup 485,599 

Mowing mach ine, J. F. Seiberllng 485,891 

Musical instrument, A. Gylfe 486,932 

Nut, axle, J. Bermel 486,023 

Nut wrench, E. P. Sclgliano 485,775 

Ore concentrator, T. T. McNary 486,972 

Ore pulverizer, R. D. Gates 485,864 

Ore separation, magnetic, T. A. Edison 485,842 

Ore separator, C. A. E. Meinlcke 485,962 

Ores, bricking fine Iron, T. A. Edison 485,840 

Ores, msgnetically separating, T. A.Edison 485,841 

Oyster dredge windlass, J. C. & S. Lake 485.635 

Paper carpet. M. G. Faulkner 4a5.921 

Paper pulp digester, Curtis & Jones 485,808 to 485,810 

Pen, electric perforating, A. D. Lewis 485,767 

Pen, fountain. J. Holland 485,795 

Phosphate rock, etc., process of and apparatus 

for washing and drying, R. E. Rose 485,660 

Photographic copying, clip for use In, A. Delug... 485,758 

Piano action, O. Lestina 485,873 

Piano action, J. R. Perry 485,650 

Piano soft stop attachment, O. Lestina 485,872 

Piano sounding board, P. Wuest, Jr 486,013 

Pipe. See Tobacco pipe. 

Pipes, forrai'ng beads on the ends of lead lined 

iron, G. W. Harrington 4«5,693 

Pipes, swage for forming beads on the ends of 

lead lined, G. W. Harnngton 486,692 

Pipes with lead metho d of and apparatus for lin- 
ing, G. W. Harrington 485,691 

Plane truing device, bench, J. P. Gage 486,923 

Plant stand, folding, F. Hamblln 485,627 

Planter attachment, com, J. B. Pedrick 485,710 

Plow,C.L. Baggett 485,732 

Plow. M. L, Bat tie 486,021 

Plow, S. R. Jackson 485,941 

Plow cultivator attachment, listing, H. L. Mark- 
ham 485,950 

Plow harrow attachment, sulky, 8. P. Yoder 485.830 

Plow, wheel, P. W. Stan]K>pe,Jr 486,9il4 

Pole socket, vehicle, C. F. Kimball 485,947 

Powder motor, G. V. Sheffield 486,989 

Power, electric transmission of, R. W. Rice. Jr., 

486,658, 485,659 

Power transmitter, Larson & Gunderson 485,952 

Printer and cutter, roll paper, F. Kirsch 435,701 

Printing press attachment, K Meier 485,704 

Propeller wheel, E. D. Bantrs 486,062 

Pruning implement, W. P. Hatch 485,793 

Pump, D. R. Aunkat 486,016 

Pump, pneumatic, T. O. Perry 486,880 

Pumps, valve operating mechanism for pneu- 

maticT.O. Perry 485,8&i 

Pumping engine, pneumatic, T. O. Perry 485.882 

Punch, check, E. W. Bassett 485.73;S 

Puzzle, J. J. Jenkins 485,798 

Radiators, construction of cast iron, G. L. Allen .. 485,757 

Bail joint, Delaney & Reaume 485,862 

Railway elevated, H. W.Kirchner 485,700 

Railway gate, W. Smith 485,894 

Railway rail straightening machine, E. Y. Mar- 
sh afl 485,768 

Railway safety gate, E. L. Paterson 485,771 

Railway signal apparatusand system, J. W. Lat- 

tig 486.047 

Railway signal, electric, A. J. Wilson 485,728 

Railway switch apparatus. J. J. Hill 485,868 

Railway switch, electric. Stone & Webster 485,668 

Railway switches and signals, interlocking appa- 
ratus for.H. & A. H. Johnson 486,799 

Railway system, elevated, E. Norton 485,708 

Razor stropping device, E. L. Schmitz 485,849 

Recorder. See Time recorder. 
Reel. See Belt reel. Fishing reel. Hose reel. 
Register. See Autographic register. Cash .regis- 
ter. 
Registering and indicating device, Mosher & 

Jewell 485,967 

Registering lock for cash registers, G. W. Grove.. 485,930 

Rock drill, A. J. Sypher 485,720 to 485,722 

Rolling mill. Potter & Berg 485,982 

Roofing, sheet metal W. C. Berger 486,782 

Rotary stock cutter, Fraleigh & Hemmer 4a6,792 

Rubber dam clamp, C. A. Meister 485,9*i3 

Running gear, J. R. McCardell et al 485,875 

Sanitary trap, two-way, T. J. Barrow 485.833 

Sash fastener, I. A. Brown 485.606 

Sash, reversible window. G. Schmidt 485,887 

Sawmill, band, F. McDouough 485,970 

Sawing machine, wood, A. W. Violett, .Tr 485,755 

Scale, automatic electric, P. J. Kuhbacher 485,950 

Seal, center, J. Hearne 485,629 

Seeding machine. Kirkpatrick & Ralston 485,948 

Separator. See Ore separator. 

Sewing machine brake, E. F. Hustis 485,631 

Sewing machine shuttle-actuating mechanism. 

R. H. St. John 485,897 

Shade and curtain flxture, J. H. Herring 486.040 

Shaft attachment, D. W. Locke 485,874 

ShafthangerH, roller box for, J. W. Hyatt 485.938 

Shaft straightener, H. F. Busking 485,735 

Shampooing apparatus, portable, H. J. Garbutt... 485.924 

Sheet metal elbow, W. C. Berger 485,783 

Sheet metal, press for drawing through and form- 
ing up, W. Burton 486.065 

Sheet metal vessel, F. A. Walsh 485.851 

Shelf bracket, H. L. Bradley 485,857 

Shutter worker, J. N. Famham 486,811 

Signal. See Railway signal. 

Siphon, intermittent, R. Field 485,759 

Sitz bath, A. B.Jamison 48.5,943 

Skelptang, J. Simpson 4a%893 

Slate muflBer. R. Kohler 485,802 

Soap server, toilet, H. B. Potter 485,6.53 

Sofa and bed, combined, C. C. Lockstaedt 485,637 

Soldering device, blowpipe. Von Krempelhuber & 

Von Schmaedel 485,766 

Soldering, process of and machine for, C. M. 

Brown 485,906, 485,907 

Spark arrester, J. 1'hornton 485.901 

Speaking tube, W. Perpente 485,979 

Speed and direction indicator, automatic marine, 

H. B. WiUlams 486,008 

Spike locking device, C. S. Von Ilanor 486,939 

Spring. See Car spring. 

Stam p, time, W. H. Martin 485,639 

Stand. See Barrel stand. Display stand. Plant 
stand. Undertaker's convertible stand. 

Starching machine, J. C. Poland 485,980 

State room for cars or ships, C. L. Lockwood 486,049 

Steam boiler, F. H.Bailey 48fi,017 

Steam engine, Durant & Lencauchez 485,614 

Steam transmitter. Baker & LafTaw 486,019 

Steering apparatus, ship's, W. C. Williamson 486,007 

Stencils, producing, W. H. Bell 485.602 

Stove, gas, E. C. Warren 485,852 

Stove, oil,M. G. Benedict 486,063 

Stove, oil, G. W. Cope 485.838 

Street sweeping machine, E. Wallace 486,727 

' Sul phur, apparatus for extracting, L. Labois 485,634 

Surgical *mti septic thread holder, N. White 485,674 

' Switch. See Railway switch. 

* Switch, LCook 



Switch stand, Q. Cook 486.908 

Syringe, duplex, F. S. Ketchum 485,698 

Syringe, hypodermic, S. R. Slater 486.057 

Table. See Folding table. 

Tapping apparatus, A. P. Smith 486,716, 485,717 

Tapping water mains, apparatus for, A. P. Smith. 486,715 

Telegraph sounder, Maret & De Graff 486,051 

Telephone, J. W. McDonough 485,876 

Telephony, W. Bruenlng 485,859 

Tension device, D. W. McGlenen 485,770 

Thermostat and alarm, G. Fischer 486,739 

Thill coupling, C. C. Bradley 485,856 

Thill coupling, W. H. Pardee 485,978 

Thill or pole prop for vehicles, H.T. Gregg 485,843 

Time recorder, workman's, W. L. Bundy 486,028 

Tire and rim therefor, cushion. R. M. Keating 485,633 

Tire, bicycle wheel, T. H. Sweeting 485,898 

Tire for vehicle wheels, inflatable, K. Brown 485,605 

Tobacco pipe, W. M. Pratt 485,654 

Torch, gasohne. G. Heidel 486.039 

Torpedo, C. Nelson 485,974 

Tower, metal, P. C. Perkins 486,879 

Toy, W. P. Shattuck 486,713 

Trace holder, J. F. Wynkoop 485,825 

Transplanter, H. Baldridge 485,832 

Trap. See Animal trap. Insect trap. Sanitary 

trap. 
Tray for counters, bottle and glass, W. C. Huss.. . 485,743 

Trellis, C. G. Derby 485,912 

I'rimming, dress. E. Allen 485,731 

Trousers protector, I. M. Aaronson 485,807 

Truck brake mechanism, car, G. M. Brill 485,858 

Trunk. L. C. Cozens 485,612 

Trunk strap fastener, W.J. Webb 485,671 

Tube. See Filtering tube. Speaking tube. 
Tunnels, construction and laying of subaqueous, 

R. Powell 485,9*! 

Type line forming machine. Ransom & Maynes... 485,656 

Typewriter for stencil making, J. L. Young 486,059 

Typewriter ribbon box, L. H. Rogers 485,712 

Typewriting machine, F. A. Heiss 485,761 

Typewriting machine card holder, C. B. Godfrey. 486,036 

Umbrella carrier, I. M. Fleisher 485,922 

Umbrella, folding, A. Beauchamp 485,905 

Umbrella stick, J. H. Sprague 485,719 

Undertaker's convertible stand. V. Klenha 486,801 

Valve, S. F. Gold 485,626 

Valve and faucet, A. H. Dauehy 485,828 

Valve, balanced slide, E. L. Mills 485,818 

Valve, check, J. P. Gallon 485,740 

Valve, check, W. S. Loveland 485,746 

V^alve, direct-acting engine, W. Craig 485,786 

Valve disk holder, J W. Randall 485,984 

Valve, removable check, W. S. Loveland 485,745 

Valve, safety, A. P. Kinney 485,699 

Valve, steam-actuated, D. R. Kempster 485,945 

Vaporizer and burner, hydrocarbon oil, G. Bots- 

f ord 486,026 

Vapors and gases, apparatus for superheating, M. 

Honigmann 485.796 

Vehicle jack, N. E. Bradford 486,064 

Vehicle running gear, P. Weidner 485,673 

Vehicle spring, C. E. Pearl 485,649 

Vehicle top, f N. Cool 485.610 

Velocipede, R. F. Darling 485.839 

Velocipede, C. W. Saladee 486.U5;') 

Velocipede, ice, (Juethler & Gellhaus 485,844 

Vessel, A. Werner 486,001! 

Vessel, conveyer barge storage, F. H. Briggs 485,836 

Violin bow. J. R. Perry 485,651 

Voltmeter, E. R. CarichoflT 485,826 

Wagon brake mechanism, W. H. Eagleson 486,916 

Wall paper exhibitor, A. F. Payne 485,648 

Warp drying machine, ¥. Haskell 485,694 

Warp threads, mechanism for unwinding, Scrim- 

geour & Gildard 485,776 

Washing fabrics, apparatus for, J. Haworth 485,695 

Washing machine, J. W. Fell 485.791 

Washing machine, B. L. Finch 485,812 

Washing machine, K. W. Hacke 485,687 

Washing machine, R. T. King 485,765 

Water closet attachment, Martin & Hammon 485,960 

Water distributing apparatus, siphonic, J. K. 

Leedy 485,953 

Water elevator, R. W. Tinsley 486,002 

Water heater, J. H. Shivlar 485,892 

Water or other liquids, apparatus for raising and 

forcing. Shone & Ault 485,714 

Water wheel nozzle, (^. A. Scharff 485,663 

Weather strip, G. W. Morris 485,747 

Weaving machines, register and stop motion 

mechanism therefor, C. Holding 485,869 

Weigher, grain, J. A & D. James 485,632 

Weigher, grain, A. Widick 485,779 

Wheel. See Fifth wheel. Propeller wheel. Wind 
and current wheel. 

Whiftletree, L. S. Flatau 485,622 

Wind and current wheel, D . C. Herman 486,933 

Windmill tilting tower, T. O. Perry 486,883 

Wire stretching tool. Copper & Cox 485,611 

Wood bending machine, J. Klahr 485,800 

Wrench. See Nut wrench. 

Wrench, O.E. H. N. Reichling 485,657 



DESIGNS. 

Badge, N. S. Boynton 21,975 

Cane handle, G. W. Scott 21,976 

Corset, D. Kops 21,978 

Counter wall fixture, W. O. Huss 21,979 

Electric motor frame . B. D. Southard 21,981 

Lamp chimney, J. E. Lippincott 21,983 

Necktie, W. M. Griffith 21,977 

Oil can, W. C. Hine 21,984 

Perfumery holder, J. E.Warren, Jr 21,973 

Purse or pocket book, M. Scheuer 21,974 

Radiator. H. J. Bell 21,986 

Raihng, W. C. Hanna, Jr 21,981 

Snap hook. J. G. Dexheimer 21,982 

Stove, oil orgas,Thissell& Wilder 21,98,') 

Wallpaper, a Booze 21,958 to 21.972 



TRADE MARKS. 

Beer, lager, Senn & Ackermann 21,951 

Blue, washing, I. Lewinson 21,948 

Braces and hose holders, A. Breese 21,968 

Camphor, Gribble & Nash 21,956 

Canned fruits and vegetables, Assau, Balnes Com- 
pany 21,943 

Carbonated drinks , J. T. Driscoll & Co 21,950 

Cords, lines, twines, and ropes, Samson Cordage 

Works 21.938 

Corsets, E. Schweinburg 21,934 

Cotton goods, such as silesias, sateens, cambrics, 

and twills. Burton Bros. & Co 21.937 

Curry combs, spring, Spring Curry Comb Company 21,969 

Deodorizing powder, C. W. Chancellor 21,963 

Fertilizers, manufactured. Western Union Chemi- 
cal Company 21,970 

Flour, wheat, Minkota Milling Company 21,940 

Gum, chewing, O. G. Davison 21,955 

Ink, printers' and lithographers', Ault & Wiborg 

Company 21,933 

Liniment, S. Eskridge 21,958 

Medicinal remedies in the form of tablets, plas- 
ters, pills, ointments, suppositories, and pow- 
ders. Capital Drug Company 21,962 

Overgaiters and legglns, A. Sessler 21,936 

Photographic card mounts, A. M. Collins Manufac- 
turing Company 21,982 

Piano and organ hardware, Blake & Johnson 21.965 

Pills. H. C. Wilkinson 21,957 

Powder for allaying fevers, for the treatment of 
febrile aff'ectlons, and the cure of headache 

arising from fever, H. J. Parker 21,960 

Radiators, steam and hot water, Philadelphia 

Hardware and Malleable Iron Works 21,966 

Remedy for gonorrhea and gleet, E. H. Davis 21,961 

Silver polish, P. c. Plasterer 21,947 

Soap, W. Gossage & Sons 21,945, 21.846 

Statuettes, L. H. Ayme 21,931 

Suits, boys' and children's, A. Levy &Co 21,935 

Tea, Paxton & Gallagher 21.941 

I'ea and cofl'ee, F. J. Miller 21,942 

Tires for bicycles, pneumatic, Boston Woven Hose 

and Rubber Company 21,967 

Tobacco and cigar boxes, liquid for flavoring, G. 

H. Lueders 21,954 

Tobacco, plug, A. Engelhard & Sons 21,953 

Tobacco, smoking and chewing, Wellman & Dwlre 

Tobacco Company 21,952 

Toilet cream for the skin, J. F. Hite 21,9*14 

Tonics, sarsaparilla, A. C. & G. F. Weber 21,959 

Varnish, Mayer & Loewenstein 21,949 

Vinegar, cider, Dufly, Mountfort & Greene Cider 

Company 24,944 

Whalebone, raw and manufactured. New England 

Whalebone Manufacturing Company 21,939 



A pi'intoil copy of the speclflcatlon and drawing of 
any patent in the foregoing list, or any patent In print 
Issued since 1863. will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

CiiiiiKlian patents may now be obtained by the in- 
ventors for any of the inventions named In the fore- 
going list, provided they are simple, ata cost of $40 each. 
If complicated the cost will be a httle more. For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 
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Inside Paee, each insertion - - 75 cents a line 
Back Paore, each insertion - . . - $1.00 a line 

The above are charifes per afiate line — about eight 
words per line. This notice shows the width of the line. 
and Is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



ADAMANT WALL PLASTER 



BEST PLASTERIX*; >IATEIMAL. lilsOWN. 

No experiment. Its success has been phenomenal. 

Thirty factories In this and other countries. 

ADAi>lA/\T MFtS. CO., SYRACUSE, N. Y. 



Patent Foot Power Machinery, 

Complete Outfits. 

Wood or Metal workers without steam 
power can successfully compete with 
the large shops, by using our New 
LABOR SAVIVG Machinery, 

latest and most improved for practical 
Shop Use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca Falls Mfg. Co. 

€95 Water Street, Seneca Falls, N. Y, 








i AND CHICAGO. 

Favorite DrawingTables. UpriBllt 
Diawiug TabJirs. Saperior Drawing 

BoardfljTrestlea, Hones, etc. 

Thombta*^, W'atercolon, Brnslua, 

rencUB,etc. 



KF Sendfor'catalogQe. 





The Cheapest, The Best 

A complete Electric Motor and 
Batterj; Outfits instructive and en- 
tertalDing foro Id and young, ope- 
rating by means of our patented 
battery pjada, doing away with li- 
quid acids and etifmicals. Sent 
by mail or express, prepaid, on 
receipt of $1.85. Eleetrn-Novelty 
t'o. . Roxbury, Mass., Mfrs. of Toy 
Motors, Amateur Electro Plating 
Outfits, etc Send for catalogue. 
See " Sei. Am." July 23d. 



iDE2srs]\>a:onB . 

" The world's greatest Typewriter." A trial will prove it. 

Highest Standard, Simplicity, Strength, Durability, High Speed, 

Easy Action, Permanent Alig^nment, Standard Keyboard 

and Most Convenient. 

FOR CATALrKJUE A N I) TESTIIVIOM A l,S AI'PliY T(l 

DENSMORE TYPEWRITER CO., 202 BROADWAY, NEW YORK. 




THE STIRLING BOILER 

1 s economical i n fuel, repairs, and 

absolutely safe at high pressure. 

Practically self -cleaning. 

THE STIRLING COMPANY, 

GENERAL OFFICES: 

PULLMAN BUILDING, CHICAGO 

Branches in all principal cities. 



BORE 

WELLS 

DRILL 

WELLS 



The BEST HIAC'HINERY 
and TOOLS in the world for 
Bucceedinsin this business— alBO 

Horse Powers, 
Steam Engines, 
Pumps &ValveSy 

Iro n Pipe and Fittings, Well Sup- 
plies. Honest and reliable work 
assured. Catalogue mailed Free. 

LOOMIS &.NYMAN, 

TIFFIN. OHIO. 



"THE EXPERT" DATING STAMP. 

lllailnM IM 8clCBllflc An. 8cp. >H, p Iti, 

THE GREATEST flDVflNGE IN RUBBER DATING STflf..?S. 

COUPLETC FOR EVERY HOUR III 10 YEARS, 

ivith Die to order. Posl-pa/d $2.75. 

LR. H. SMITH MFG. CO., SPRINGFIELD, MASS. 

BoIeMrra Mftal-Bod led RubberT jp«, £r.. Ac. CiMal<i«ue frcu. 



Simplex Printer 

A new invention for duplicating 
copies of writings or drawings. 




From an original, on ordinary paper with 
any pen, lOo copies can be made. 50 
copies of typewriter manuscripts produced 
in 15 minutes. Send for circulars and sam- 
ples. iW AGENTS WANTED. 
liAWTON & CO., 'i'i Vesey St., New York. 



LATHES 



Improved Screw Cutting 
Foot and Power 

Drill Pressies, Shapers, Band, Circular, and Scroll Saws. 

Machinists' Tools and Supplies. Lathes on trial. 

t^^ Catalogue mailed on application. 

SEBASTIAN IiATHE COmPANY, 

120 and 122 Culvert Street, CInclnnatif O. 



OIL WELL SUPPLY CO. 

91 & 92 ^VATER STREET, 

PUtsburff, Pa., 

Manufacturers of everything needed for 

for either Gas, Oil, Water, or Mineral 

Tests, Boilers, Engines, Pipe. 

Corda?e, Drillinff Tools, etc. 

Illustrated catalogue, price 

lists and discount sheets 

on request. 





.A. Xj XT 3VC X ^0- T7 in: 

In all shapes. Manufactured by 

Oowles Electric Smelting and Aluminnm Co., 

Correspondence solicited. LOCKFORT, N. Y. 



Steel Type for Mm MacWnes, 

J. D. MALLONBE, M'fr, STOCKTON, N. Y. 



CALDWELL IMPROVED 

CHARTER GAS ENGINES. 

G- ')cN ~| 2.T0 SOAGiUALH.P. [ .lol,. 




H.W.CALDWELL&SON. 



WAiHINGrON & U Nil 



HOW TO MAKE A STORAGE BAT- 

tery. — By G. M. Hopkins, Directions for raakinp a 
PIant6 battery and for charpine the same. With 4 illus- 
trations. Contained in Scientific American Sup- 
plement, No. 845. Price 10 cents. To be had at this 
ufiSce and from all newsdealers. 



SECOND-HAND MACHINERY 

FOR SALE AT VERY L,<»W PRICES. 

One 72x72x16 Iron Planer; one 60x60x20 Iron Planer; 
one 48 in. Swing Holly Lathe: one 19M In. diameter, 30 
in. stroite, single Cylinder Poppet Valve. Horizontal 
Steam Engine, good as new. Write for prices. 
HOLIiY .MANUFACTURING CO., LOCKPORT, N. Y. 



WHAT ELECTRICITY IS —BY W. W. 

Jacques. An interesting discusRlnn of the subject, illus- 
trated with some new experiments. Contained in Scien- 
tific American Sdppi.ement, No. 857. Price 10 
cents. I'o be had at thia office and from ail newsdealers. 




Astronomical Telescopes 

of superior defining power, 

EYE PIECES, etc. 

Manufactured by 
W. & I). M(»GEV, 

418 West 27th Street. New York. 
^~ Send for catalogue. 



Model Makers' njl r> n C I tt Dies, Castings, 

-Supplies.- •»■ V U C fc O Pattems, Tools. 

. Inventions Perfected. Novelty and Duplicate Work. 

I CATALOGUE. A. J. Weed & Co., 106, 108 Liberty St., N. Y. 




HARRISON CONVEYOR! 

'^^""'^ HaSSiW Brain, Coal, Sand, Clay, Tan B.rk, Cinders, Ores, Seeds,&c. 

^rSiSS. I BORDEN, SELLECK & CO., iMalS-V^rs.! Chicago, IIL 



T> P THE TUSCARORA ADVER- 
11 li TISIN«J COMI'ANY, Manufao- 
■ ~ • V • turers. Publishers and Importers of 
Advertising Goods and Art Novelties, Coshocton, Ohio, 
buy good specialties outright or manufacture on royalty. 
Salesmen cover every State and Territory in the Union. 



The Sebastian-May Co 

Improved Screw Cutting 

Foot&T A mTTTpft 

Drill Presses, Chucks, Drills, Doi^s, 
and .Mucliiiiists' and Amateurs' . 
OuLtits. Lathes on trial. Cata- I 
loKues mailed on application. ■ 

leS to lfj7 Hifcliland Ave., I 
SIUNEV, OHIO. 



VITRIFIED BRICK. 

An indestructible product, impervious to water and 
acids, for room linings and flooring. Especially useful 
in chemical works for lining Digesters. 

NEW YORK BRICK AND PAVING CO., 

SYRACUSE, N. Y. 



Gibbs Patent Dust Protector 

protects the nose and mouth from In- 
haling poisonous dust. Invaluable 
in every industry where dust is 
troublesome. Perfect protection 
with perfect ventilation. Inha- 
lation of dust causes catai-rli, 
consumption and many other se- 
rious disorders. I'housands In use. 
Price $1.00, postpaid in U. 8. and 
Canada; fl.iO to foreign points. 
Gibbs Respirator C)o.« 

31 La Salle St, Chicago. 




To laa-^T-oM-toirai. 

E. Konlffslow, manufacturer of Fine IHacbinery 
and lYIodela, offers Special Facilities to Invent- 
ors. Guarantees to work out ideas in strictest secrecy, 
and anil ivif/rorempnt tfuit lie can suagest poe« vith the 
work. Thousands of men have crude inough really val- 
uable ideas, which they lack mechanical training to de- 
velop. Novelties and patented articles manufactured 
by contract. 181 Seneca St., Cleveland. Ohio. 



$10.00 to $50.00 fi-""-^ 



ight and pro- 
fitable busi- 
ness. IVIaKic linnterns and Views of popular sub- 
jects. Catalogiiesi on application. Part 1 Optical. 2 
Mathematical, 3 MetenroloKical. 4 Mfitric I.anterns, etc. 
L. MANASSE, 88 Aladison Street. Chicairo, III. 



' clO ' • ^C.KINC*'"^t^''l'l' CATALOGUE N»6 



DCITTV Pianog. OrganBi 
Dbll III Cat's trae. Dan'lF. 



i33 up. Want agents. 
- — ,Washtoii.N.J. 



SATE BAI.F ON ITEir 

ICYCLES 

A 925 cycle for 912 ; others as 
low. Largest and oldest 
dealers in the U.S. We sell 
ievery where. Easj/ pay- 
ments if denred, Cata. free. 
Roaae, Hasard A 4'o., 
16 GST. PEORIA. ILL. 



New Full Mounted Lightning Screw Plate, 

Send for Catalogue. 




Wiley & Russell Alf sr. Co., areenfleld, Mass., U.S.A. 



Billings IMPROVED SCRATCH GAUGE, 



With Screw 

Adjustment. 




The BILLINGS & SPENCER CO., Hartford, Conn. 



QU ESTIONS AND ANSWERS 

ABOUT ELECTRICITY. 

Just the book for students and beginners in t)ie study of 
Electricity. Handsomely llluBtrated and bound lu clotta. 
Price SOc. poBt-pald. BLItlECK PUB. CO., LYKN, HAS». 



--_—_.« rat ANU UNt GKAY IHON f LSD STCtL 
II AI 1 KMtiLFv CASTINGS FROM SPECIAL 

., T.nu' ' LEHIGH AVE S AMERICAN ST PHILA -^^ ^9. 




FREE 

ToETeriRraderori'liii Paper. 

No Money Required. 

Cut this out and Rund ittouB 
witL yourfuUnaine and address 
and we will eead yo'i tliis ete- 
8 tern wind watch for ez- 
amiDatinn.and If you think 
" M equal to any JIO.OO 
tch pay our sam- 
ile pHce,|2.'J5,and 
ezprcdS charge's, 
and It Is your", 
Weaend wlthtlie 
natch our guar- 
antee that you 
can return it at 
any time with- 
in one year If 
not Batisfac- 
■ory,andif you 
Isellsix we will 
i-ive you one 
free. Write 
at once KB we 
^hall send out 
ramples for 60 
ays only. 
Address 

-THE- 
NITIOIAl Nirt. 
AND 
IMPORTING CO., 
334 Dearborn St. 
Chioago, III. 



ELECTRIC POWER APPARATUS, 

FOE EVERY VAEIETT OF MEOHANIOAL WOBZ. 

SAKE, 

ESTIMATES FIIRM8HBD. 



THOMSON-HOUSTON MOTOR CO., 

620 ATLANTIC AVENUE, BOSTON. MASS. 



OIL-LIME-ELECTRIC 

LANTERNS, 
M Ik ■* 1 ■* STERE0PTIC0N9 
■WIP%^MI^# AND VIEW*. 

Lar(e CataloitDe Frot. 
( 16 Beekman Street, N. Y. City. 
COL.T & CO. i 189 La Salle Street, Chicago, El 



J. B. COL.T&I 



GALVANIZED 

GEARED AERMOTOR 

Re-designed and much improved, furnisbes power to 



Pimp, GRIND, CUT FEED, and SAW WOOD. 




Does the II work of 4 Iiorsesat half the cost of 
one.andisHI always harnessed and never gets tired. 
With our Steel Stub Tower it is easy to put on barn. 
Send for elaborate designs for putting power in barn. 
ACDIUHITIID Pn ^^^^^ Rockwell Sts, Chicagn, 

Mcninu I un uu- ^ ^^ ^^'^^^ s^-* ^^^ Frauciw* 



FOR RENT, WATER PGWER.-^t^To 

h. p. (night power used for Electric Light plant). Good 
railroad facilities. Town of 6,000 population. Address 
Riverside Water Company, Riverside, California. 



SURE, RELIABLE. 

SKND FOR CATALOGUES. 



NOW READY! 

A NEW AND VALUABLE BOOK. 




12,000 Receipts. 680 Fas;es. Price $5. 

This splendid work contains a careful compila- 
tion of toe most useful Receipts and Replies given 
in the Notes and Queries of correspondents as pub- 
lished in the Scieiitiltc American during' the 
past fifty years ; together with many valuable and 
important additions. 

Over Twelve Xlioiisand selected receipts 
are here collected ; nearly every branch of the use- 
ful arts being represented. It is by far the most 
comprehensive volume of the kind ever placed be- 
fore the public. 

The work may be regarded as the product of the 
studies and practical experience of the ablest chem- 
ists and workers in all parts of the world ; the in- 
formation given being of the highest value, ar- 
ranged and condensed in concise form convenient 
for ready use. 

Almost every inquiry that can be thought of, 
relating to formulae used in the various manufac- 
turing industries, will here be found answered. 

Instructions for working many different pro- 
cesses in the arts are given. 

It is impossible within the limits of a prospectus 
to give more than an outline of a few features of 
so extensive a work. 

Under the head of Paper we have nearly_250 re- 
ceipts, embracing how to make papier maclie ; how 
to make paper water proof and fire proof ; how to 
make sandpaper, emery paper, tracing paper, 
transfer paper, carbon paper, parchment paper, 
colored papers, razor strop pnper, paper for doing 
up cutlery, silverware; now to make luminous 
paper, photograph papers, etc. 

Under the head of Inks we have nearly 450 re- 
ceipts, including the linest and best writing inks 
of all colors, drawing inks, luminous inks, invisi- 
ble inks, gold, silver and bronze inks, white inks; 
directions for removal of inks; restoration of 
faded inks, etc. 

Under the head of Alloys over 700 receipts are 
g-iven, covering a vast amount of valuable infor- 
mation. 

Of Cements we have some 600 receipts, which 
include almost every known adhesive preparation, 
and the modes of use. 

How to make Rubber Stamps forms the subject 
of a most valuable practical article, in which the 
complete process is described in such clear and ex- 

{)licit terms that any intelligent person may readily 
earn the art. 

For Lacquers there are 120 receipts ; Electro-Me- 
tallurgy, 135 receipts; Bronzing, 127 receipts; Pho- 
tography and Microscopy are represented by 600 
receipts. 

Under the head of Etching there are 55 receipts, 
embracing practical directions for the production 
of engravings and printing plates of drawings. 

Paints, Pfg-ments and Varnishes furnish over 
800 receipts, and include everything worth know- 
ing on those subjects. 

Under the head of Cleansing over 500 receipts 
are given, the scope being very broad, embracing 
the removal of spots and stains from all sorts 
of objects and materials, bleaching of fabrics, 
cleaning furniture, clothing, glass, leather, metals, 
and the restoration and preservation of all kinds 
of objects and materials. 

In Cosmetics and Perfumery some 500 receipts 
are given. 

Soaps have nearly 300 receipts. 

Those who are engaged in any branch of industry 
probably will find in this book much that is of 
practical value in their respectivo callings. 

Those who are in search ot independent liusinese 
or employment, relating to the home manufacture 
of sample articles, will find in it hundreds of most 
excellent suggestions. 

^f Send for descriptive circular. 

MUNN Sl CO., Publisherp, 

SOIEHTIFIO AMEEIOAN OFFICE, 

361 Broadway, New Voiki 
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Founded by Mathew Carey, 1785. 

HENRY CAREY~BAIRD A, CO. 

iDdnfttrial PnblUhers. Booknellers, aod Importers, 

mo Walnui fit.. l*hllailelphla, Ma., U. S. A. 

^~(>ur new and Revised Catalogue of Practical and 
Scientific Book?. 86 pages. 8vo, and our other Cataiopues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 



"R A "RT^'Q ^°'*'' '"' steam Boilera, cloth, $3.00. 
-D-rt-XlXl O '■ Combustion of Coal, cloth- $2.50. 

arQ recogDized Standard Text Books on ttieaeimportaotBub- 
jects. New edition just ready. Address, D. Van Nosiraod Com- 
P4D7, New "^otk, Henry Carey Baird GompaDVi Philadelphia. 
Baker- Rao dolph Co., Publishers, lodiaDapolia and Chicago. 



POPULAR AND INSTRUCTIVE BOOKS 

FOR ENGiNEERS AND FIREMEN. 
By STEPHEN ROPER, Engineer. 

Embracing all branches of Steam Engineering. They 
are the only books of the kind ever published In this 
country, and are so plain that any engineer or fireman 
can easily understand them. 

Descriptive Catalogue mailed free. 

EDIFARD inEEKS, Publisher, 

No. 1012 Walnut Street, Philadelphia, Pa. 



NO BUYESR, 

however well Informed, can afford to be without 

SEEGER & GUERNSEY'S 

Cyclopedia of the Manufactures and Products of 

the United States. 

New and enlarged edition^ now ready, revised to date^ 
and printed throughout from entirely new plates. It 
comprises every article made in this country, from a 
carpe.t tack to a Tnan-nf-war. And under each article are 
given the names of the best manufacturers. 

One vol., 1500 pages. Price $1 0. carrUige paid. 

THE SEEUEU & GIJERNSKY COMPANY, 

7 Bowling Green, NEW YURK. 



STEVENS PATENT 

DEPTH GAUGE. No. 85 

Price, by mail, 50 Cents. 
Our tools, for fine workmanship and 
Dnish, have no equal. 

Ideal and Leader Sprin? Divi- 
ders and Calipers, Ideal Surface 
Gauges* and Fine Machinists'^^ 
Tools. 

J. STEVENS ARMS & TOOL 

CO. p. O. Box 280Chicopee Falls, Mass 




lllvstrated 
catalogue 
free to au. 




If you are interested in 



ELECTRICITY 

send for our special Price List Z. 
BETiliS, BATTERIES, PUSHES, 
WIRE, MOTORS, 

And a full line of general 

ELECTRICAL SUPPLIES, 

STANLEY & PATTERSON, 
Electrical House Furnisliing:^, 

32 & 34 Frankfort St., N. Y. Caty. 



INVESTMENT SECURITIES. -All classes; 
industrial, real estate and high class speculative pro- 
perties ; correspondence solicited. 

J. A. GOODWIN, P. O. Box 2538, Boston. 



nCACNESS & HEAD NOISES CURED 

■ ■ t ■■I by feck's Invisible 1 ubul.r Bar Cushions. Wtiispen 
"'^"■~" beard. SuccessfulwheD.ilreiaediesfaii. Soldrnpr 
only by F. Hiscu^l, Sit B'wsy, N.Y. Write Cor boolc of proofiF IttC 



HAVE YOU READ 

jKxperimental 

kcience ? 



This new book, by Geo. M. Hopkins, is Just what 
you need to give you a good general knowledge of 
Physical Science. No one having the spirit of the 
times can afford to be without the kind of scien- 
tific information contained in this book. It is not 
only instructive, but entertaining. 




Over 700 pages : 680 fine cuts; substantially and 
oeautifully bound. Price by mail, $4.00. 

tW^Send for illitatrated circular. 

MUNN & CO., Publishers, 

Office of the SCIENTIFIC AMERICAN, 
361 BKUADWAY, NEW YORK. 



M I P K r IZUCKER & LEVETl 
11 I W l\ L !■ CHEMICAL CO. 



office: IOGrandSt.NewYork ijsa 



PLATING 



Send i^or Catalogue of 

NICKEL &ELECmO-[ 
SUPPLIES 




The Shipman Automatic Steam Engine 

1, 3, 4, 6 and !« HORSE POWER, SINGLE. 

S and 3ti HORSE POWER, COMPOUND. 
C^" Insurance Not A.ffected. 

STATIONARY AND MARINE. 

^^ mor A.11 Small Power Work. 
SHIPMAN ENGINE CO. 200 Summer St., Boston, Mass. 



CHUCKS. 



CataloRTie No. 12, just issued 
with over 40 new illustrations 



^— -—-— ■ "^-— .^- sent free. Address, 
The CuNhman Chuck Co., Hai'tl'oru, Conn. 



PROPO^AL.8. 



SEALED PROPOSALS. 

Sealed bids will be received by the City Clerk of El 
Paso, Texas, until January 6, 1893, for the construction 
and operation of a system of water works at El Paso, 
Texas. Speciflcations and requirements are on file in 
the office of City Engineer of said City. 
Attest: B. S. CATLIN, RICHARD CAPLES, 

City Clerk. Mayor. 

J. L. CAMPBELL, 

City Engineer. 



TT S. ENGINEER OFFICE. GRANDRAPIDS,MICH.. 
*-'• November 8, 1892— Sealed proposals for pier con- 
struction at fehe harbors of Muskegon and Grand Haven, 
Mich., will be received at this office until 10 a. m. on De- 
cember 1, 1892, and then publicl y opened ; and proposals 
for like work at the harbors of Manistee and St. Joseph, 
Mich., and Michigan City, Ind., will be received at tnis 
office until 10 a. m. on Decembers, 1892, and then publicly 
opened, specifications, blank forms and all available 
Information will be furnished on application to this 
office. WILLIAM LUDLOW, Majorof Engineers, Bvt. 
Lleut.-Col., U. S. A. 




THE BEST LOOSE PULLEYOILER 
IN THE WORLD. 

VANDuzEN PAT. LPuL Oiler 

Keeps Pulley oiled 3 to 4 weeki with one 
filling. Cost 25, 30, 40, 50, t>5 and 85 cent! 
each. Send Price and TRY ONE. 
State diameter aod speed of Pulley. Will 
send Catatogae free. Mention this papar. 
'heTAHBirZEIIJiTIVIC0.GlBelnutl,O.IUuk. 



Inventions Developed, 

Experiments made, investigations fur- 
thered, etc. We have a machine shop 
adapted to all such work, with first-class 
men and facilities. Primer to send. 

Thb Jones Beothebs Electric Co. Cin'tt.O, 



JHTJRNS AMD VIEWS 

nFor *>ale and Wanted. 
USICBDIESiOROANETTES, 
lOto. Omiu, Sltam Englnii; 

ELE1STRIC MEGHARIGAL NOVELTIES, ETC. Catalo^e Free. 
HARBACU d£ CO., 809 Filbert St., I'hila., Pa. 



MAGIC 



VOLNEY Vi. MASON & CU., 

FRICTION PDLLEYS, CLDTCHES, ailll ELEVATORS 



GATES .ROCK & ORE BREAKER 

Capacity n p to 200 tons per honr. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breake s combined. 

Builders of High Grade Mining 

Machinery. Send for Catalogues. 

GATES IRON WORKS, 

SOCrSo.Cliiitnn St.. C^liicaKO 

136 C, Liberty Street, New York. 

237 C, I'ranklin St., Boston, Mass 




STEEL TYPE FOR TYPEWRITERS 

Stencils, Steel Stamps, Rubber and 

Metal Type Wheels, Dies, etc. 

Model nnd KxperiiiieniRl Work. 

Small Machinery, Novelties, etc., man- 

uf actured by special contract. 
New YorkStencilWks. IOC Nassau St., N. Y 







Have you a Patent to Sell 

AT A BARGAIN? 
If BO, write us quick. 
BARGAIN LIST PUB. CO., ATLANTA, GA. 




ARTESIAN 



Wells, Oil and Gas Wells, drilled 
by contract to any depth, from 60 
to 3000 feet. We also manufac- 
I ture and furnish everything re- 
quired to drill and complete 
I same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1,000 feet. 
I Write us stating exact! y what is 
required and send for illustrat- 

1 ed catalogu e. Address 

PIERCE AKTEfeiAN & OIL WELL SUPPLY CO., 
Beavioh Street, New York. 



I POCKET PEN* PENCTL^ 



jlPOCKE 

l^^eir-Uker 20e.l 

vUarkiUae[i,cardB,&cw " 
Thalman Mfg. Co., No. 247 Bait St., Baltimore, Md., U. S. A. 



8T.4MP,WrTH NAHE^ ■ 
Clubofl4P.*P.Stamp8, I 
, postpaid for iLOOBlll. ± 
.NBwActB.biemoDe7.TermB free. 



rlOc. 



FllUVIUENCE. K. I. 



THE SIMPLEXTYPEWRITER 

IGUARANTEED 

,to do as good work 
as any high priced 
Imachine. Speci^- 
ly adapted for use 
iin private corre- 
Ispondence. Sent 
by mail or express 
prepaid on receipt 
,0f f2.70. See Sci. 

___^___ \Am„ Oct. 1, p. 211. 

AddreBB simplex Typewriter Co., S3 Great Jonea Street, New York*. 
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After being on the Market Seven Years 
THE ACME AUTOMATIC ENGINE AND BOILER 

Half to Four Horse Pofver. Marine and Stationary. 

For cither Natural Gas or Petroleum as Fuel. 
ts" iro Ei3L'x<Et..A. xrrsx7xt..A.prcx:. 

ROCHESTER MACHINE TOOL WORKS, Brown'S fiace, ROCHESTER, N. Y, 



WOOL. WASHERS, 

WABP DYEING AND SIKING MACHINES. 

PATENT RUBBER COVERED saUEEZE 

ROLLS, 

POWER WRINGERS FOR HOSIERY AND 

YARN DYEING, 

DRYING AND VENTILATING FANS, 

WOOL AND COTTON DRYERS, Etc. 

Cataloeues free. 

CEO. P. CLARK 

Box L. Windsor Locks, Conn. 




WASHBURN 

Guitars, Mandolins & Zithers 
in volume and quality of tone are 
the BEST IN THE WORLD. War- 
ranted to wear in any climate. 
Sold by all leading dealers. Beau- 
tifully Illustrated souvenir cat- 
alogue with portraits of famous 
artists will be Mailed FREEi 
HEALY, CHICAGO. 



FERTILIZER MACHINERY, 

Crushers, Mills, Mixers, Diaresters, Dryers, etc 

Ck)mplete Fertilizer Works designed, erected and started. 

C. H. DEMl'WOLP & CO., York, Ta. 



RIFE'S AUTOMATIC 
HYDRAULIC ENGINE QR RAM 

StrPPLVTNG WATER FOR 

Irrigation, Small Towns, Railroad Tanks, 

Factories, Steam Mills, Dairies, Country 

ttesidences. Stock Yards, etc. Automatic 

Efficient, Durniile, ami 

Inexpensive. Send for 

fully illus. catalogue. 

tW See illustrated notife 

in Sci. Am., p. 5, July 5, '90. 

RIfVs llydrnuUe Engine. 
Mfff. Co., JEounoke. Vii. 




XO I CT— ^or manufacturing purposes, with power 
11* 1. 1 I and heat, Ground Floor of brick building, 
38x115. Immediate possession. Opposite Pa. R.K. station, 
Bahway, N. J. Addreas S. D. Mershon, Rahway, N. J. 




"OTTO" 

6A8 AND mmm 

ENGINES, 

'l-3tolOO horsepower 
Can be used in cities 
in country inde- 
pendent of BOA works 
Kas machines. 
I Boiler. 
No Daneer. 

No Euffineer. 
OTTO GAS ENGINE WORKS, PHILADELPHIA. 




ACCOUNTANTS 

who use the Comptometer 

have no trouble with their 
trial balance. Has it ever oc- 
curred to you that by getting 
one you might save lots of 
time, Avoid mistakes and not 
ruin your nerves ? 

Write for Pamphlet. 

FCLT & TARRANT MFQ CO. 

62-88 Illinois St.. Chicago. 




The Hysrienlc Air Mattresg* manufactured under 

U. 8. and Foreign Patents, i s superior to any mattress 
made for general use, combining health, cleanliness and 
durability, and is indispensable in cases of sickness, in- 
somnia, rneumatism or neuralgia Endorsed by the lead- 
ing physicians. Write for catalogue and testimonials. 
Metropolitan Air Goods Co., 7 Temple Place, Bostou. 



m^^^^ 



tGRAPHpHONt, P^LARNi, .ftDf'" copper 

Tt'-'^ TtieP'^aFiRf ^ insulP'^ BARE Wire; 

,.,, TOPS, BURGLAR ALARMS.BELLSSaT-r. 



WITH 
YOUR 



WORKSHOP ^r 

With outfits of Barnes Wood and Metal Working 
^ FOOT POWER -«& 

Machinery you can eucoessf uUy com- 
pete with Factories that uee steam 
power, both in quality and profit on product. 
The only complete line of such machines 
made. Have titood the test twenty years, 
Send for catalogue. Address: 

W, F. &. JOHN BARNES CO., 
1999 Ruby St., Rockford, Ills. 





WE SEND FREE 

with this beautiful Orfsn an Instruction 
Book and a handsome, upholstered (^tooll 
The orpan has 11 Btops, 6 octavw, and is 
made of Solid Walnut. Warranted by us for 
16year», We only charge $4& forthis beau- 
tinil Instrument. Send to-rtav for FREE illuB- 
trated catalogue. OXFORD flFCl. CO Chicago. 



SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the Scientific 
American Supplement can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 
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BOOKS. 



Dictionary, Standard Electrical. By Prof. T. 
O'Oonor Sloaiie. 12mo. 624 pages, over 300 illustrations. 
Cloth $3.00 

A new dictionary of terms in electrical science and 
allied branches. The definitions cover the meaning' and 
scope of ternjji, the electricni constants uf all conduct- 
ors and dielectrics, wiie yauge tsibles and elaborately re. 
vised or newly calculated tabies of equivalents. The 
work aims to be tiie most complete and reliable ever 
published. Synonyms are fj:iven aftereach title. Cross 
references are freely used. The work really constitutes 
a cyclopediii of the science, nnd ig an invaluable addition 
to even the smallest cf electrical libraries. 

Dynnino-Electric Machinery. By Silvanus P. 
Thompson. D.Sc. B.A.. F.R.S. Fourth edition. One 
large 8vo volume, revised and rewritten, with nbout 1.000 
pagesof text, profusely illustrated, and 29 plates. S»9. 00 

Dynamo. Notes on De^gn of Small Dynamo, by 
Geo. Halliday. 79 pp., cloth, scale drawings $1.00 

UynamoH. The Practical Management of Dynamos 
and Motors. By FiMncis B. Crocker and Schuyler S. 
Wheeler. 1vol. 12mo. Cloth. 100 pages. Illustrated. 
1892 Si. 00 

Electrical Fiiffineerine:* for Electric Li£.'ht Arti- 
sans and Students. With wl iliustrntions. 631 pages. 
By W. Siinyo and A. Brooker. Thick 12mo, cloth. 

$3..%0 

Electric Toy Makinsr, Dynamo Building, and 
Electric Motor Coiisci-uction. This work treats 
of the making at home of Electrical Toys, Electrical 
Apparatus, Motors, Dynamos and Instruments in eene- 
ral. The numerous illustrations make easy the carrying 
out of the work. By T. O't^onor Slosine, A.M., E.M., 
Ph.D. 1892 Sl.OO 

Electricity Simplified. The aim of this book is to 
present in concise form the modern theories ot electri- 
city. By illustrations of original design and scope, and 
by mechanical analogies, the subject is m;ide exceed- 
ingly simple. 1892. 12mo. 160 pages. 29 illustnitions. 
Cloth SI. 00 

Electric Ijighting Specifications. For the use 

ot Engineers and Architects. By E. A. Merrill. One 
vol., 12mo, cloth. 176 pages. N. Y.. 1892 $1.50 

Electricity* Its Theory, Sources, and Applications. 
By John T. Sprague. Third edition, thoroughly revised 
and enlarged. One vol. 647 pages. Illustrated. 18i'2. 

$6.00 

Electric Railways. Recent Progress in Electric 
Railways being a Summary of Current Periodical Literii- 
ture relating to Electric Railwiiy Construction, Opera- 
tion. Systems, Machinery, Appliances, etc. C^ompiled 
by Carl Hering. One vol. 12mo. 104 illustrations. :<89 
pages. 1892 Sl.OO 

Electro Deposition. A Practical Treatise on the 
Electrolysis ot Gold, Silver, Copper, Nickel and ottier 
Metals and Alloys. With Descriptions of Voltaic Bat- 
teries, -Magneto and Dynamo Klectric Machines. Ther- 
mopiles, and of the Materials and Processes used in 
every depjirtment of the Art, and several chapiers on 
Electro- Metallurgy. By Alexander Watt. With nume- 
rous il lustrRtions. Third edition, revised, corrected and 
enlarged $3.50 

Entomology* Elementary Text Book of Entomo- 
logy. By W. K. Kirby. Second edition, revised and 
augmented with 87 plates, contaminfcr over 650 figures. 
With 281 pages of text. One vol., cloth. 1892 $1*50 

Excelsior Webster Vest I'ocUpt Speller and 
Dell net- of the English Language. Containing 
over 25,000 words. 320 pages, double column. American 
Russian leatiier. Indexed .50 

Gold. The Jeweler's Assistant in The Art of Work- 
ing in Gold. A Practical Treatise for Masters and 
Workmen, compiled from the experience of Thirty 
Years' Pr!ictice. By Geo. K. Gee. One vol. 12mo. cloth. 
23S pages. 1S92 $3.00 

Highways. A Treatise on Highway Construction. 
Designed a'^ a Text- Book and Work of Reference for all 
who may be engaged in the Location. Construction, or 
Miiinteniince of Roads. Streets, and Pavements. By 
Austin T. Byrne. One vol. 8vo, illustrated. 686 pages. 
N. Y., 1893 $5.00 

Induction Coils* A Practical Manual for Amateur 
Coil Makers. With more than 100' illustr;itioiis. 238 
pages. By G. E. Bonney. 1892 $1.00 

lilghtning Conductors and Lightning Guni'ds. 

A Trciitise on the Protection of Buildings, of Tele- 

fraph Instruments and Submarine Cables, and ot Elec- 
ric Installations Generally, from Damaae by Atmo- 
spheric Discharees. By Oliver J. I^odi^e. One vol. 8vo. 
544 pages. Illustrated. 1892 $4.00 

Locomotive* Modern Locomotive Construction. 
By J. G. A. Meyer. Fully Ilustrated. One large quarto 
volume. 658 pages. N. Y., 1892 ..$10.00 

Metal-Coloring and Bronzinit:. By Arthur H. 
Hiorns. One vol. 12mo. Cloth. 336 pnges. 1892. Lon- 
don and N. Y $1.25 

The l'honos:raph, and ITo^v to Construct It. 

With a Chapter on Sound by W. GHIett. With eniirrav- 
ings and full wtirking drawings. One vol. 12mn. 87 
pages, with 6 large folding plates. 1892 S«.00 

Fumps. The Construction of Pump Details. By 
Philip R. Bjorliug. With 278 illustrations. 208 pages. 
12mo. Cloth. 1892 $3.00 

The Practical Polish and Varnish Maker. 

A Treatise contuinint TfjO I'racticai Rereipta and For- 
mulae for the Manufuotnre of Polishes, Lacquers, Varn- 
ishes and Japans, of all kinds, for workers in Wood 
and Metal and Directions for Using. By H. V. Stand- 
age. Ouevol. 12mo. 260pages. 1892 $'^.50 

Pumps and Pumping I>iachinery. Part I. By 

Frederick Colyer. .Second edition, revised, enlarged and 
new matter added. One large 8vo vol. 200 pages ot text. 
with 53 large folding plates. 1892 $ 1 0.00 

A Text Book of Coal Minine* For the use of 

Eollierv iiinniigers and others. By Herbert W. HuKhea. 
tnevol.hvo, cloth. 490 illustrations. 1892 $0.00 

Iron. Magnetic induction in iron and other metals. 
By J. A. Ewing. One vol. 8vo. 351 psiges, 159 illustra- 
tions. 1892 '.... $4.00 

Questions and Answers about Electricity. 

A First Book for Students. Theory of Electricity and 
Magnetism. Kdited by E. T. Bubier. lllustrRted. 
16mo, Cloih. lOOpages $0.50 

Railway Car Construction. A work describing 
in detail nnd illustrating with Scale-Dnuvings the differ- 
ent varieties of American Cars as now liuilt. With the 
addition for handy reference, dmwings of all the stand- 
ards adopted by the Master <.ar Builders' tfnd Master 
Mechanics' Associations. Numerous illustrations. Plans 
and diagrams. 4to. Cloth. By William Voss. New 
Vork, 1892 $3.0O 

Street Itailwnys. Their Construction, Operation, 
and Maintenance (I'rams). A Practical Hand Book for 
Street Railway Men. By C, B. Fairchild. One large 
quarto volume. Over 700 illustrations. 486 paees. 1892 

S4.00 

Telegraph Connections. Embracing Recent 
Methods in Quadruplex Telegraphy. By Charles Thom 
and Willis II. Jones. One hirge oblong volume. 59 
pages. Colored plates. N. Y., 1893 Sll.50 

Telephones. Their Construction and Fitting. A 
Practical Manual of the Kitting Up and Maintenance nf 
Telephones and the Auxiliary Apparatus. By F. C. 
AUaop. li^lly illustrated $*2.00 

Transformers. Their Theory, Construction and 
Application Simplified. By Caryl D. Haskins. Illus- 
trated. ISOpages. 1892 $1*35 



Our entirely new Catalogue of Scientific and Techni- 
cal Books, containing over 3,0u0 titles, and embracing 
more than 300 dilferent subjects, with authors' Index, 
will be mailed free on application to any address in 
the world. Address 

iMcursriv & Co., 

Publishers of the "Scientific American," 
361 Broadway, New York. 
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'^fCtlpertiecmcnts. 



Inside Pace, each insertion - - 75 cents n line 
Back Faee. each initertion - - - - $1.00 a line 

The above are charges per agate line — about eight 
words per line. This notice shows the width of the line, 
and is set In agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the followintr week's issue. 




OVERMAN WHEEL CO. 

BOSTON. WASHINGTON. DENVER. SAN PI1ANCI8CO. 

A. G. SPALDING & BROS., Special Agents, 

OHICAaO. NEW YORK. PHILADELPHIA. 



"Spur PoiDteJ" f oflJ Screws. 

Patented May 10. July 19. 1887; Oct. 29, 1889; 
Aug. 19, Oct. 21, 1890: April 7, May 12, 1891; 
July 19, 1892. 

Its Advantages are : 

L Stronger than a common screw. 

2. Uniform and wide slot. 

3. Reauires the use of but one bit In hard 
wood. 

4. Inserted easier. 

5. Centralized point. 

6. Superior holding power. 

7. The screw being Cold Forged, instead 
of Cu f, leaves on its entire surface a 
metallic skin. 

1^" Send for samples to 

AMERICAN SCREW CO. 

PROVIDENCE, R. I. 

PATENT JACKET KETTLES 

Plain or Porcelain Lined. 
Tested to 100 lb. pressure. Send for Lists. 

BARROWS SAVERY CO., 
S. Front & Reed Streets, Philadelphia, Pa. 





QUINT 



S TURRET DRILL, 

SIX i^PINDI.E. 

The most durable, simple and sen- 
sitive multiple drill made for drilling 
from to ?^ in. All holes drilled in 
centre of table. Only the drill 
spindle in use vevolves. Each 
of the spindles has an independent 
stop. Speed of drills from 260 to 2000 
revolutions. Tapping attachment fur- 
nished. j:W Send for circular. 
A. C. QUINT, Hartford, Conn. 




Time's slippery heei 

is bard to catch on hjf. 

Better keep ahead of him ; de- 
cide this instant to give at least 
the one perfect present, that charms 
and teaches, all at once ; beautiful 
to look at, genuine, a sure reliance 
and treasured daily companion. — 
You can afford it ; the new, quick- 
winding Waterbury. $4 to ^15. 

It is a jeweled watch; an accu- 
rate timepiece ; a stem wind- 
er; in ffold, filled, or coin- 
silver cases. All jewelers 
lieep it in forty different styles 
to suit every taste. It may 
save risks on a costlier one 
for somebody you know. 

And don't forget the youngsters.Nj 




ATENTS! 



MESSRS. MUNN & CO., in connection 
with the publication of the Scientific 
American, continue to examine improve- 
ments, and to act as Solicitors of Patent? 
for Inventors. 
In this line of business they have had fortV'five vc'trs' 
erperience^ and now have un&iaaied facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. Munn 
& Co. al s> attend to the preparation of Caveats, Copy- 
rights £»r Boohs, Labels, Reissues, Assignments, and 
Reports on Infringements of Patents. All business in- 
trusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full Information about Patents and how to pro- 
cure them: directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, 
Assignments, Rejected Cases= Hints on the sale of 
Patents, etc. 

We also send, freeof charqe, a Synopsis of Forel n Pa- 
tent Laws, showing the cost and method of securing 
tratenta in all the principal countries of the world. 
MUNN & CO.. Sollcitort« nf Patents, 

361 Broadwny. New York. 
BRANCH OFFICES.— No, 622 and 624 F Street, Pa- 
Olflo BQiidinit lear 7tb Street* Wa^hiiigton, D. a 




Model 



Remington 

Typewriter 

For Ease and Convenience of Operation, Simplicity of Design 
and Durability of Construction, is 

XT la £3 Q XT .^ Xj EI 13 . 

1^- SEND FOR CATAIiOGCB. 



WYCKOFF, SEAMANS & BENEDICT, 327 Broadway, N. Y. 



KODAKS 

J^or Sruip-Shots Out-Doors, 

For Time Exposures In-Doors, 

For Flash-Lights at Night, 

TThf llinint* "'^ tl** most compact 
1 lie kJUIlIvri camera made. Perfectly 

- l^/\rioLrc . adapted to hand or tripod 
• rVUUdK£> • use. Can be used with roll 

films or glass plates. Fitted witli focusing index 

and counter for exposures. 

940 and $50. 



*' Improvement the order of the age." 

THE SMITH PREMIER TYPEWRITER 



( Send For » 
(Catalogue. I 



EASTHAN KODAK CO., 
Rochester, N. Y. 



EXPERT MODEL MAKING.'^^'I^^'^' 

J. C. Setl, Prop. Chicago Model Works, Chicago, 111.. 179 
B. Madison St. Write for Catalogue of Model Supplies. 



C. E. HORN & CO. 

^^^JM Manufacturers and Johbers of 

ELECTRIC BELLS 

63 SO. CANAL ST. 




Chicago, III. 



U. S. A. 



The cheapest, simplest and most efQclent 
bell manufactured. 
Do you want our illustrated price list " H " ? 




Important Improvements. 

All the Essential Features greatly perfected 
The Most Durable in Alignment. 

Easiest Running and Most Silent. 

All type cleaned in 10 seconds without soiling the hands 

The Smith Premier Typewriter Co , Syracuse, N, Y,. U.S. A, 



1^- 



Sendf or Catalogue. 



The only Successful Radiator Valve now on 
the market. 

Lunkenheimer's Foot Radiator Valve, 
now Improved and reconstructed. Is par» 
ticularly intended for Hot Water Radia- 
tors. If you want a really successful 
Valve, try this Valve, and you will use 
no other. 

Wt guarantee every Valve. 
Write for catalogue and discounts. Men- 
tion this publication. 
THE LUNKENHBimER BRAS8 MFG. CO., 
CINCINNATI, OHIO, U. 8. A. 





IMPROVEMENTS PATEHTCO 1890 IN THE U. S., CANADA AND EUROPE. 



FIRE-PROOF. Easily applied by anyone. SendforSamplesandDescrlptivePriMLttt. 
H. W. JOHNS IMANUFACTURINC COMPANY, 

H. "VT- Johns' Asbestos Bre and Water-ProoJ Sheathlnp. Building Felt. Steam Pactlnics, 
Boiler Covermgs. LiquidPalnts. Boof Paints. Eoof Cement. .Fire-Prooi Points, etc. 

87 MAIDEN LANE, NEW YORK. 

JERSEY CITY. CHICAGO, PHILADELPHIA, BOSTON, ATURTA, LONDON. 



BUILDERS OF HIGH GRADE BOATS. 

We Build Everything, from a Canoe to a Steam Yacht. 

Complete Stock Oars, Sweeps and Boat Trimmings. 

We Make all Sizes Pipe Boilers and Engines 

Cedar Row Boats from $'^5 upward. 

• Vapor aud Steam Lauiiclies from S300 up^vard. 




(^"SEND lOo. FOR COMPLETE CATALOGUE. 



Speed 20 miles an hour. 



DAVIS BOAT AND OAR CO., DETROIT, MICH., U. S. A. 




Motor of 19*' Century 

Can be used Any P/ace, to do Any 
TT'ork, and by Any One. No Boil- 
er ! No Fire ! No Steam ! No 
, Ashes! No Gauges! No Engi- 
neer ! A pertectly safe Motor 
for all places and purposes, cost 
of operation about one cent an 
^ hmir to each indicated horse power. 
J^SFor circulars, etc., address 
E<.„„o.ny, u^iiabiiity, CHARTER GAS ENGINE CO. 
^Implicit;, Salvts. P. O. BoXl48, Sterling, III. 



95 MILK ST., BOSTON, MASS. 



Tbis Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Elpctric Speaking Telephones in- 
fringes the right secm'ed to this Company 
Wy the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 




VANDUZENMrPUMP 

THE BEST IN THE WORLD. . 
Pumps Any Kind of Liquid. 

Alwftyi in Order, never GlogB nor 
fretzes. Every Pump Guaranteed. 

lO SIZES. 

200 to 12000 Gallon! per Hour. 
Cost 87 to $75 each. Addresi 

THEVANDUZEN&TIFTGO., 

102 to 10$ E. Sttond St., Cincinnati, 0, 



ALUMINUM : ITS USES AND AP- 

plications. A valuable and interestiUK article by G. L, 
Addenbrooke. Contained in Scientific American 
Supplement. No. 859- Price 10 cents. To be had at 
tbis officeand from all newsdealers. 



ELECTRO VAPOR ENGINE. 

GAS OR GASOLINE FOR FUEL. 

NO BOII.ER. NO FIRE. NO DANGER. 

NO ENGINEER. 




Bngine operated by spark 

from small battery. 
You rum the S^viccta, 
Eiiffine doe^ the i-est. 
Resan Vapor Stationary 
Bn^nes, 1 to 12 H. P. 

Regan Vapor Pumping En- 
gines. 350 to 10,000 gallons ca- 
pacity. 



-MANUrACTUBED BY- 



THOMAS KANE & CO., 

CHICAGO, ILL. 

^^SeTMj stamp Jmr catuloitue " V." 



GENERAL E LECTRIC COMPANY. 

^ EDISON and THOMSON-HOUSTON SYSTEMS. » 

\ INCANDESCENT and ARC LIGHTING. a? 

% STREET RAILWAYS. ^ 

ia TRANSMISSION OF POWER. J 

^ MINING BY ELECTRICITY. 

Send for our NEW Catalogue. 

42 Broad Street New York. 

509 Arch Street Philadelphia. Pa. 

401-407 Slblev Street St. Paul, Minn. 

Maaonic Temple Denyer, Colo. 

San FraDdsoo, Gal. 



620 Atlantic Avenue Boston, „. 

173 and KB Adams Street ChlcaKO, III. 

264 West Fourth Street OinclnnaU, O. 

Gould BulldlnK Atlanta, Qa. 



GRAVES 

bSENGER a FREIGHT 
;, GRAVES ikSi)N ROCHEST 



Nj.'tm'U'.m.i:Mj.i.-ti.i,'»AiiiiiiniBaiiw 



THE HUB FRICTION CLUTCH, 




applied to Pulleys, Gears, Sprock- 
et Wheels, Reversible Counter- 
shafts and Cut-off Couplings. The 
most simple, effective, durable 
and economical Clutch on the 
market. Made in sizes to transmit 
from 2 up to 1000 h. p., at slow ot 
fast speed. Over 10,000 in use. 
Write for cuts, description, pricf 
list and discounts, to the makers. 
The James iSmith 
Woolen Machiiie»:-y Co.. 
411-4Sil Kace St . PhlU.. Pa. 



"no air pump, 
in. vacuum. 

CHICAGOWATER JACKET CONDENSER CO! 
47 W.WASHINGTON St. 
iFORciRcuLAR. CHICAGO, ILL. 



MECHANICS' TOOLS. 

If you are Interested in Tools as a manufacturer or 
amateur, you should have a copy of our new cata- 
logue. Our 1892 edition is avery elaborate and com- 
plete book of 704 pages, handsomely bound in cloth. 
The book will be sent to tiny part of the world, pre- 
paid, on receipt of $1.00, and the money thus paid 
will be refunded with the first purchase amounting 
to $10.00 or over. Every manufacturer and amateur 
should have this catalogue, even if they do not in- 
tend buying their Tools and Supplies of us. 

MONTGOMERY & CO., l*ine Tools, 
105 Fulton Street, New York City, N. Y. 
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ESTABLISHED 1846. 

The Most Popular Scientific Paper in tiie World 

Only 9)3.00 a Year, Including Postagre. 
Weekly— 53 Numbers a Year. 

This ^videly circulated and splendidly fllustrated 
paper Is published weekly. Every number contains six- 
teen pages of useful information and a large number oi 
original engravings of new inventions and discoveriea 
representing Engineering Works, Steam Machinery. 
New Inventions, Novelties in Mechanics, Manufactures. 
Chemistry. Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture. Horticulture, Natural History 
etc. Complete list of patents each week. 

Terms of Subscription.— One copy of the Scien- 
TlFCC AMERICAN Will be sent for mie year— 52 numbers- 
postage prepaid, to any subscriber in the United States. 
Canada, or Mexico, on receipt of tlii-ee dollai's by the 
publishers; six months, $1.50; three months, $1.00. 

Clubs.— Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed tnslde 
of envelopes, securely sealed, and correctly addressed. 
seldom goes astray, but Is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
MUNN (fe CO., 361 Broadway, New York. 



THE 

f deatWtr "^mttitm f ttppUment 

This is a separate and distinct publication from Thr 
Scientific American. but is uniform therewith in size. 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. THB 
Scientific American Supplement is publisned week- 
ly, and Includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology. Mineralogy, Natural 
History, Geography. Archaeology, Astronomy Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography. Technology. Manu- 
facturing Industries, Sanittiry Engineering. Agriculture, 
Horticulture, Domestic Economy. Biography. Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable In no other publication. 

The viost important Enginee.rinQ TT''or/fs, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement for the United States and 
Canada, $5.00 a year: or one copy of the Scientific Am- 
erican and one copy of the Supplement, both mailed 
for one year for $7.00. Singlecopies.lOcents. Addressand 
remit by postal order, express money order, or check, 
MUNN & CO., 361 Broadway, New York. 



The Scientific American Architects* and 
Builders' Edition is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; forming a 
large and splendid Magazine of Architecture, richly 
adorned with elegant plates in cn/ors, and with other fine 
engravings; illustrating the most interesting examples 
of modem architectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications. Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the linrgest Cii-cnlntlon ot any 
Architectural publication in the world. Sold by all news- 
dealers. $2.50 a year. Remit to 

MUNN <& CO., Publishers, 

361 Broadway, New York. 




PRINTING INKS. 



The SciENTiTic AMiiRICAN IB Printed with CHA8. 
ENEU JOHNSON & CO.'S INK, Tenth and Lombard 
Sts., Ptalladelpbia, and 47 Bon St., opp. Dnane, New York 
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